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PEEFACE TO THE SECOND EDITION 


Duiunc tlio timi*, which has ela]>s(i(l silicic the [mlilication of the 
lirst edition of this work, iiniuense progress has been made in 
Orfchopo dic Surgery. New methods of treatment, based on clearer 
conceptions of pathogenesis and reiideroil possible by i-ecent advances 
in lechnlfjue, ]iav(‘ come into vogue, and in a measure have supplanted 
the older ones. The special literature of the subject, apart from 
articles in periodicals ilevoted to (leneral Surgery, bas in recent 
years become very extensive : »lournals of Orthopiedic Surgery and 
Transactions lieing regularly published in America, (lermany, France, 
and Ibdy. These considerations, eomhined witli the solicitations of 
friends, who hn.ve been kind enough to express approval of my 
efforts in the production of the First Fdition, induced me to under- 
take the preparation of these volumes. If, when 1 began, I had 
fully appreciated the magnitude and dilliculty of the task, it is 
probable that my c.ouvage would have failed. However, the interest 
inherent in the subject, tlie fact that there is no recent British 
work dealing fully with it, combined with the stimulathig lj^fect of 

t.% 

tjie accounts of recent develo^iments, have kept my energy from 
flagging, and Enabled iiui to complete this account of Oithopiedic 
Surgery as it stands to-day. With what measure of success the 
task has been performed is a matter for others to judge? 

At th?i outset it was apparent that the entirciwork would need 
re-wKting, and that any attempt merely to re-edit it would be 
co^irting failure. Having come to this decision, I* was enabled to 
• follow a plan which had been long under consifleyation, namely, 
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the grouping ami arrangtiinent of tlio various subjerts on letiological 
and patliological ])ases, in preforeiire to the less scientific regional 
classilieation, adopted in the first edition. Thus, one section is 
now devoted to deformities of congenital origin, another to those 
arising from static coiidi lions, a third to paralytic deformities, and 
so on, the subject being completed in ten sections. 

In England, contrary to the custom abroad, works written on 
“ Orthopa'dic Surgery;’ allliough they have (k‘.alt with tubtuculosis 
of tiie spine, have not inr-luded tuberculous and many other forms 
of diseases of the bones and joints elsewhere. And this, in spite 
of the olniniis fai‘t that in the jiractice of Orthopaidic Surgery 
a surgeon is eiaistMiitly called uyMm to deal with such morbid 
conditions and their results. It lias been my attemjit to remedy 
this souiiiwliat illogical state of a Hairs, and to treat the subject from 
its acUial standpoint, wliiidi is the surgery of the entire locomotor 
njiyiaratus, dealing not only with actual deformities, luit also wit.li 
those morbid processes vvldeli involve |)()tential deformity. It is 
not claiiiied that the. seojie of the orthopaedic surgeon’s work i.s 
tlicreliy enlarged, sim^e lie undertakes already the treatment of 
nialfbrmations and deform ities of Mio muscular and ossttoiis systems, 
wliich demands a full acquaintance with the pathology of such 
conditions and witli the cs.sential therapcuti(* methods. A con- 
siderable juntion of tlie work lias therefore lieen dcvoUal to a 
desf'.ription of arthritic and osseous diseases, as imlicateil by the 
amplikJatit ’i of the former title into “ deformities, including Diseases 
of the P)Oues and Joints, a Text- Hook of ( liTliopa.ilic *Sin’gery.” 

Tlio ainount of material lias proviMl such tliat tlm work is now 
issued in two volumes, as being more convenient to handle; and an 
index ol the whole subjeot.-maiti-r and of autbors quoted is included 
ill each volume. ^ 

; A work dealing with departui*<‘.s from normal foi*in and structure 
requires uumcTVjus illustrations in order to rc 3 nder the text clear. 
Ihere are TO^plales and more than 1000 Figures in all, of whiehi 
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nearly 400 are 1 take this opj>orburiity of tFianking all 

those fiutliors and j)uhlishorvS who have accorded me tlie privilege 
of reproducing sneli illustrations as were <leeined necessary. In 
every instance it has been my endeavour to make due acknowledg- 
ment of the source whence the figures aie derived ; and, if there has 
been a failure in any one instance, I beg to tender my apologies. 
My thanks nm due to iny friends Mr. (■. Tburstaii Holland of 
liiverpool and Dr. Alban Krtbler, who liave. supplied me witli 
excellent negatives for some of the lo'mtgen-ray ])latcs. To Messrs. 
Macmillan, my cver-c(jiisidcrate and kind publishers, my gratitude 
is due for their liberality in allowing me so many illustra lions, and 
for the care tln‘y have taken in th<‘. making up of the volumes. 

'J’o two frieutJ.s iu [)artieular I desire to express my hearty 
acknowledgments for all the help and assistance they have given 
me. Mr. ('. K. droves, f'.lhS., has lieen so good as to read tlie sli])- 
and liTial pnujfs, and has made many suggestions, which it is hoped 
may add to tlie literary value the work. To my old frie7)d 
Mr. N'incent Moxoy, I'ormerly ilogistrar at the National Ortliopjcdic 
Hospital, 1 tender llie fullest possible tribute for the aid he has, in 
so unstinted and generous a manner, given me. Upon him has 
devolved tlie task of cunsnlting the works of Jlritish and foreign 
writers and making ahslracts from the Transactions and Journals. 
He elieerfully umlertook tliis labour and was enthusiastic in 
eaiTying it out. Tin? number of references in the footnotes bears 
tividence to tlie Lhorougliness of his work ; ami, during \ts 'progress, 
I was frequently able to avail myself of his valuable advice. He 
has also heeir most kind in correcting the proof-sheets. Without 
his help and that of other friends I am coiiviiioed it would have 
lieeiu entirely impossible for me tn have accomplished ^«lie work and 
lu bring its dcdails u]) to date. ^ 


(>H Mari.ky Strekt, Lonuon, W. 
January 1912. 


A. H. TUBBY. 




PREFACE TO THE FIRS'l’ EDPITON 


This volume is the outcoiiie of several years’ work at the National 
OrthopHMlie Hospital, the Evclimi Hospital for Sick Children, and 
for a shorter time in the Orthopedic Department at the Westminster 
Hospital. Alnujst all the cases cpioted are from my note-books, 
and 200 of tlie illustrations have been drawn from my patients 
specially for this work. The observations on the liepair of 
Tendons,” a subject so ably handled by JMr. Adams several years 
ajro, have been repeated by me with the aid of more recent histo- 
logical methods. It has been my endeavour t<» make myself 
acquainted, by direct oI>servation, with tlie methods of treatment 
practised in Orthopicdic Clinics abroad as well as at home, so that 
most of tlie details have been personally verified. 

'fhe objiict, however, of this treatise is not only a record of one’s 
own work, hut also U) give a succinct account of our knowledge on 
the suliject of “ Deformities.” I have not, l liereforij, hesitated to avail 
myself of the writings of llradford and I.ovett, publisiied in Ainerica ; 
of Jtcdard in France ; of Hoffa in Germany ; of Adams, Keeves, 
Walsham and Hughes in this country. Above all, 1 caiihot omit to 
express my sense of indehtedness to the many admirable writers 
who have recorded their experiences in the 'Transact Ions of the 
American Orthnpedic Assoeiatum. 

^ Some of the material has from time to time appeared in the 
^fages of the Hosintal, and 1 have to acknowlecige the permission 
of the editor of tliat journal to reproduce it here. 

In the mutter of Plates and Figures, my best thanks are due to 
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Mrs. E. Davis and Mr. Prendergast Parker, tor thev care with which 
they have made the drawings ; to Mr. h\ Gustav Ernst, for por- 
inissiou to make use of many of the illustrations in his work on 
Orthopjvdic Apparatus ; and to my publishers, Messrs. Macmillan, for 
the liberality witli whicli they have met my wishes for a fully 
illustrated volume. 

To Mr. Vincent Mo.xey and to Mr. W. Spencer J'ayne I am 
grateful for valuable suggestions and assi.stance in seeing tlie work 
through the press. 

The jjiactice of Orthopa dic Surgery iu lingland does not include 
all phases of diseases of the hones and joints, such as tubercular 
ostitis and arthritis of the hip and knee, oji what grounds it is 
didicult to umhirstaiid ; nor, in such a work as tliis would it he 
customary to write on many congenital deformiti^xs, such as (deft 
palate and hare-lip, which are within tlie domain of Idastic Surgery. 

That this volume may be a reliable guiile to medical men in 
the treatment of defonuitu^s, and to advanced students in tla* inuhir- 
staiiding of a somewhat dillicult branch of surgery, is the wisli of 

WeyMOI TH STRET.T, PORTLAND PLACK, W. 
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INTRODUCTION 


Oktuojmidk: like other special bnuielies of surgioy, lias no 

deXinite limits. Aiuhy, to whom tlie word “ orthopiedic ” is due, 
evidently, from the etymology of the word -- op6^ov, “ strfii‘>ht,” and 
Trats', “ child — and from the scope of his writings, liad almost 
exclusively in mind deformities met with in early life, and those 
associated with growth, flis idea of age liniitati<)n is seen from 
the title lu* seh^cted- — If Orthopddle. on Fart tie prFccnir et de mrrvjcr 
dims ics enfantii, /cs' dilforiiiitftH dr corps. It is clear that such a 
conception of “ orthopiedios is at this time too rcstrii'led ; and in a 
measure tlie word itself is unfortunate, for senile kyphosis is just 
as much an orl]iopa.‘dic condition, as is the rachitui kyphosis of 
infancy. 

Yet the mere presence of deformity docs not necessarily bring 
a case within the scope of orthopadic surgery. For example, 
hernim, cleft palate, and extroversion of the bladder are not ortho- 
pa*dic corilitions, although oii the (’ontiiient the tendency is, in 
some (juarters, to cast the net pretty widely. The individual 
surgeon will regulate his practice as he sees lit, luit it is a pity to 
occupy space in special orthopa/dic puhlications with material of 
more general interest. 

Orthopadic surgery, then, altliough it is essentially the Surgery 
of Def(«*mities, does not include the surgical treatment of every 
malformation ; and since Andry s day Vart de prrrenvr has liecome 
rpiite as important as correction and restitution. 

Not only are the researches of orthopa‘dic surgeons fertile in 
preventing deformity of the growing child, but the experkmce thus 
gained •is further available in the treatment of mal^iositiou follow- 
ing inHannnatory and destnietive lesions and paralysis. 'Hie ortho- 
ya^dic surgedh is* called upon to treat contractures resulting from 
disease of a joint, and he naturally studies the prophylaxis of 
such conditions and the methods of directly attacking the disease. 
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This position has been fully recognised for sonuf time abroad, and 
with excellent results. In England, however, wdiilst it was 
regarded as suitable that the orthopiedic surgeon should treat 
tuberculous disease of the spine, he \vas not expected, for example, 
to handle a knee damaged by the same infective process until 
the requisite degree of deformity had been allowed to develop ! 
Again, there may be no deformity in the crude sense of tlie word, 
yet a deformity of function may exist. Thus limitations of move- 
ment due to slight contracture or librous ankylosis are orthoptedic 
conditions. 

On the whole, the scope of modern Orthopaedic Surgery may be 
fairly described as coin})rising tlie surgery of deformities of the 
apparatus of locomotion in all three aspects — jctiological, prophy- 
lactic, and therapeutic. 

With so wide a field, it is clear that abstruse discussion on 
the nature of deformity is of little use, because the comlitions with 
wliicli deformity is associated are so varieil and diverse. Thus 
there is little relationship l^etween “ static ” defonnities of ado- 
lescence, deformities duo to disease, and lliose of congenital origin. 
The fact is, “deformity” is not an entity, and suggestions as to its 
“ nature,” apart from ictiological groupings, are wastii of words. On 
the other hand, in dealing with detinite hjsions, such as congenital 
club-foot, there is ample scope for speculation as to the origin of 
the condition. Formerly, when the range of ortlioi)a dic*s w.as more 
limited, the great group of static deformities, .seen chieHy in later 
childhood, loomed relatively very large, and discussions as to tlie 
truth of the “ Belastungs,” or pressure- theory, versm its partial 
supplantor, the theory of the functional patliogcnesis of deformity, 
a}>peared of moie fundamental importance than tluiy do at present. 
We do not mean that the views of Volkmann and llueter, and 
those of Julius Wolff and his .school, do not call for close examina- 
tion, bvu tliat their immediate bearing applies only to a jicntiou of 
the subject-matter coinpri.sing orthopaedics as now constituted. At 
the same time the bearing of tlie doctrine of functional palliogenesis 
on methods of treatment must not be under-estimated. 

-^'Etinlogically, deformities are classified as either congenital or 
acquired. The congenital are eitlier primary or secoiula’y, the 
latter differing in no way from similar conditions arising in post- 
natal life. An example may make tliis clear. Continuous 

fixation of ii part in a given position ](‘ads to a corresponding 
* structural moulding — a foot retained long enough in a varus position 
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becomes varoid, aUd this holds equally true in both ante- and post- 
natal existence. If, during intra-uterine life for any reason, the foot 
is held continuously in a varus position, a congenital club-foot of 
secondary origin is produced. This process is often spoken of as 
being due to intni^-uterine malposition, an unfortunate phraseology, 
since the fixation and retention in that position cause the trouble, and 
not the malposition. Striking examples of this purely mechanical 
origin are afforded by cases, recorded of club-foot, arising under the 
abnormal conditions of extra-uterine pregnancy. 

Typically primary congenital cases are the hereditary deformities, 
such as club-foot, transmitted through the male side. The ultimate 
causation here is at piesent speculative. Atavism, in the direction 
of a prehensile toe, has been suggested, an explanation not entirely 
far-tetched, for both here and elsewhere, as in congenital scoliosis 
and Sprengel’s shoulder, speculations based on phylogenetic considera- 
tions have a place. Nearly related to atavistic conditions are lual- 
fonnations sometimes spoken of as arrest of development. Observers, 
also, who have made a study of ante-natal pathology believe that 
tuberculosis and alcoholism in tlie parents may affect the germ, and 
be a direct cause of primary malformations. Tending fuller know- 
ledge, we s])eak, in primary congenital deformities, of a faidt in the 
germ itself — a ciiium> irrimitc JoinHtdionis. 

l>ut .a congenital defonnity may he neither primary nor secondary 
in the above senses, in which secondary relates to exlra-fcetal 
inliuences altogetlu;r, and primary to the deformity itself; it may 
still be secondary to some affection of the fcetns elsewhere. Thus 
club-foot may l)C secondary to malformations of the spijial cord, 
as in spina bilida. Tlui presence of multiple congenital anomalies 
sometimes assists the coiiceptiou of the underlying process, and 
sometimes obscures it. For example, the coincidence of club-foot 
and constriction by bands points t«> a mechanical origin, whilst 
club-fcu)t coexisting witli liarelip or extroverted bladder is of more 
problematical causation. Lastly, congenitiil deformity may arise 
from fcetal disease, as fietal rickets, chonilrodystvophin, or osteo- 
genesis imperfecta. 

A congenital deformity is not necessarily obvious at» birth. A 
scolio^s due to a vertebral anomaly is strictly congenital, yet it 
limy not be evident until late in childhood. The tendency to 
^coftgenital dislocation of the hip may be present, hut the actual 
dislocation is dfslayed until the child attempts to walk. 

These brief remarks are merely intended to give a glimpse of 



4 ( DEFORMITIES 

the nature and extent ef the problems involve(0, and fuller con- 
sideration of the individual conditions will be given in the body of 
this work. We speak hero with similar reservation of tlie acquired 
deformities. It is not now intended to give a full and inclusive 
classification, but merely to deal with them on broad lines, indicative 
of their general character. 

The bulk of acquired deformities may be classed as - 

1. Static. 

2. Dependent on processes of bony softening. 

o. Due to infiammatory and destructive lesions of bones or joints. 

4. Traumatic. 

0. Dependent on paralysis, spasm, or contracture of muscles. 

1 . Stafic. — Many of the deformities seen in ailolesccnts, such 
as scoliosis, coxa vara, genu viilgum, llat-foot, are uiiaceompanied 
by any demonstrable pathological })rocess in the parts concerned, 
and observers are compelled to IVdl back on more purely nu.'cbauical 
theories of causation — a point of view indicated by the ilesignation 

static.” Now, useful as the word “ static ” is here, it must not 
be forgotten tliat mechanical laws come into play just the same in 
the definitely pathological groups of deforiiiities, only in tliem the 
patliologicul factors mainly absorb attention. Therefore there is, in 
the nature of things, considerable ietiological overlapping, and often 
it must depend on the point of view of the individual observer as 
to where a giv'en condition is placed. For instance, a scoliosis, 
becoming marked first in early adult life, may be ultimately traced 
to infantile rickeLs, yet in reality many 3'ears of entire freedom 
from rachitic softening having intervened, the factors governing the 
case are almost purely static. Also in using the word “static” we 
must bear in mind that we are not dealing with dead, inert material, 
but living nialter, cajjabJe of reaction, and subject to the laws of 
growtli.. It is here espticially that the partisans f»f Wollf s views — 
that is, the defenders of the doctrine of the functional pathcgenesis 
of deformity — seek to revolutionise tlie more purely mechanical 
theories o\'. tlie results of i»ressiire, as enunciated by Volkmanii 
and llneter. We shall deal elsewhere more fully with Wolff’s 
so-called kw. 

Very briefly, ])ut, Wolff taught tliat form is the outcome of 
function, and that a continuous or sufliciently frequent perfornuince 
of function in a given position is followed by or associated with a 
^';j«rr<’,spoiiding structural cliange and aiiaptation. llegarded from 
a broad biological jioint of view, such a proposition is almost a 
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truism, as is seen in the structural adaptations in passing Irorn the 
quadrupedal or qiiadrunianal to the bipedal typ(i.s, although here 
one is constantly met with the difliculty as to wliid) is cause and 
which ellect. But* wlieii it is sought to maintain tliat the juocess 
takes place, and with mathematical accuracy, iu the course of tlio 

life liistory of au individual, tlie subject of a deformity- and, by the 

way, the deformity in this view is really no deformity at all, but tlie 
best possible form under the circumstances — great dillieulties arise. 
Bor example, it is strange, if Wolff is correct, why some sin mid 
adapt and others not. Thus an oblique pelvis may exist for years 
without setting up a structural scoliosis. One point much iu 
favour of Woltt’s position is that a true “functional” group of 
scoliosis does exist associated with certain callings. Whetlier or 
not wo ac(H*pt Wolff’s views, the eflect of continuons passive 
pressure cannot he entirely ({xcluded. 'Die observations of 
Humphry, Arbuthiiot Lane, and others, as to miitters of fact on 
this point still liold good. 

2. Kramplea of horijf softaiimj are ri(}kets and osttfomalacia. 
The deforming process may he due ])riniarily to the suptirincumbent 
W'ciglit, as in rachitic scoliosis, kypliosis, knock-knee, and bow-legs ; 
or the unsupported weight of the part itself, as in certain anterior 
curves of the tibia developing before the infant attempts to walk. 
We are not, however, dealing merely witli the mechanical eflect of 
overloading and of insuflicient resistance and support, for in all cases 
the (lefoiining factor of muscular action comes into play. In 
wscoliosis, the tension of the longiludinal spinal muscles, in anterior 
curves of the femur and tibia, the pre])onderating iufhumce of the 
hamstrings and cfilf muscles act their parts. Good examples of the 
elfiict of the interplay between pressure and muscular ])ull, the 
hones being soft, are seen iu the racliitic thorax and pidvis** After 
th(i softening proc(‘ss passes off, a more or less perfect recovery of 
form may ensue if the nmscles are properly trained. 

2. Ill iujlam matori/ and destructive Imons many deforming 
laetors are concerned : muscular spasm, loss of substance, mechauical 
distension, atid evtuUnally coiitractnral conditions with fibrous and 
osscouu ankylosis. Tuberculous spondylitis and spcfulyl arthritis are 
accompanied l>y a deformity which is modified l>y spasm of the 
ijpiual musides, and in the dorsal region is din^ctly related to loss 
ot substance. Lameness in these diseases may ])e due to meelianical 
distension of tlio psoas sheatli by an ah.scess, which may be followed 
by psoas contracture, and the spinal deformity be eventually limited 
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by osseous ankylosis. Fan with the primary derorming 

process, a secondary deformation in the reverse sense is progressing 
in other regions, so as to compensate spontaneously and instinctively 
for the primary change. 

4. Purely traimatic eonditions, such as nialunited fracture or 
unreduced dislocation, rarely come under the care of the orthopedic 
surgeon. There is, however, a possibility that some cases of con- 
genital dislocation of the hip are really traumatic during birth, 
llannatoma of the sterno-mastoid and it.s bearing on congenital 
wry-neck is another traumatic condition calling for consideration, 
'fhe traumatic element in Tott’s disease, ami the possibility of a 
purely traumatic gibbosity, as at one time suggested by Kummell, 
and cases of traumatic genu valgum and flat-foot, are suflicieiit to 
justify the retention of “ traumatic,'' ictiologically. 

0 . In paralysis we witness the mere m<‘chanical effect of 
attempting to support weight on a more or less llail-like part, as in 
paralytic genu valgum and flat-foot. Or, the deforming effect of 
the w'eight of the part itself comes into play as in some paralytic 
dropped feet ; and in ])artial paralysis, tlie results of unbalanced 
muscular action, as in paralytic varus. In addition to them are 
the effects of trophic wasting, wasting from disease, and retardation 
of growth of the part. In spastic paraplegia the dciormation is 
largely ilue to tluj oveipowering of the weaker hy tlie 'stronger 
muscle.s, or more correctly the overpow'ering by those whoso action 
is more effective. Excluding ilie <jucstion of tlie absolute 
strengths of the adtluctors ami abductors of the thighs, it is clear 
that the former being inserted .so far away from the ])elvis at the 
lower end of the femur have a great advantage over the abductors 
inserted nearer the liips — hence the preponderance of adductor 
contracture, rerhajis, too, certain movements such as flexion and 
adduction are in tliemselves mure primitive and less highly educa- 
tional than extension and abduction, and are therefore liable to 
preponderate when tlie central control is disturbed or lessened. 

This is a convenient place to say a h'W words about contracture, 
since at various times it has been thought that this process was 
fundamentally (lervous in character. It is true that a more or 
less permanently actively contracted inuscle becomes eventually 
structurally shortened, as the sterno-mastoid in spasmodic torticollisi, 
the adductors in spastic parajilegia, or the ti biales in paralytic varus. 
We may also remark in reference to the last that a healthy muscle 
opposed only hy a paraly.sed one, is in much the same condition as 
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an actively contractcMl one ; there is soon no " slack ” left to be taken 
up, and actual shortening begins. A few (ixaniples sueJi as lliesc, 
however, do not justify the general view taken by Delpech, Duehenne, 
Eidenburg, and otliiers, that many deformities and a large number of 
contractural conditions are idtiniately of nervous origin. If we 
take .such an instance as the great structural shortening often met 
with in the adductors in congenital dislocation of the liip, or the 
muscular shortening seen in the concavity of a severe rachitic 
.s(M)lio.si.s, then^ is in them no suggestion of a nervous origin. Tlie 
muscular contracture is only one factor of contracture in general, 
for ligamentous and fascial structures are slioi tened too, and there is 
no evidence of any “active” process in these cases. 

Tlic fact is, attention is often directed too much to the condition 
of the bones and joints on the one hand, or to the inuscle.s alone on 
tiic oblie.r. The Ixun^s are less rc^sistant ” than is often thought, 
and the soft part.s as a whole much more so. Osseous struciure is 
]»ecvdiarly plastic. Again and again wc see the limit set to a 
(lefonning process hy the resistance set up l)y the soft parts, 
whereas tlieic .seems hardly any length to which deformation of the 
l.)nnes may not go — as is seen, apart from any ilelinite pathological 
condition, in se.veix^ casc-s of constitutional scoliosis. I’he resistance 
of the soft ])arts, whilst on tiie oiuj hand it may limit the extent of 
a deformity, on tlie other hand perp(?tiuites it by ada}>tive, nutritional, 
structural sliortcning, that is hy contracture. 

It is clear, then, from the wide nature of the sul)jects involved, 
and from the variety ami profundity of the speculations and theories 
to 1)0 consiihu'cd, that orthrjpa.nlic s\irgery is no narrow speciality to be 
limited liy tlie cu.stom of one nation or another, but la a most 
important hranch of surgical science, ami worthy of the closest 
attention. 
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CHAPTER I 


CONOKNITAf. DEFOUMITIES OF THE TRONK 


Congenital Abnormalities of th^i Verteltrul Column — Spina JK/ida — Cervical liihs. 
Congenital Defects of the Spine^and Congenital Scoliosu — Congenital Deficiency 
of the Clavicles and Ribs — Funnel Chest — Absence of Fectfyral Muscles — Con- 
genital Elevation of the Scapula, Sprengel*s Shoulder. 


Congenital Defokmities of the Veutebual Column 

With the exception of spina bifida, very little attention was paid 
to these malfoiniations until the discovery of the Rontgen rays, 
altliongh a few specimens existed in museums. 

We are now able to classify the congenital deformities of the 
spinal column, and this has been done by l^errone * in a paper on 
congenital scoliosis. We do not, liowever, propose to deal here 
fully with that subject, because it is more convenient from a 
clinical point of view to consider it with scoliosis in general 
(Vol. 1. pp, 461-405). 

Congenital iibnormalities of the spine are grouped thus : — 

I. Vertebral Deformities without Malformation of Other 
Parts.— This class comprises (1), Increase in the number of 
vertebrae ; (2), Deficiency of them or of parts of them ; (3), 
Synostosis. 

IT. Vertebral Deformities with Malformation of Other Parts, 

such as fusion of ribs, suppression of portions of ribs, Sprengers 
shoulder, cervical ribs. f 

^I. (1) Imrease in the Number of Vertehrce. — Examples of this 
«ub-class are: Four supernumerary half-vertebne, found in the 
spine of a woman aged 46 years'^ (Rokitansky). Thirteen dorsal 

^ Zeitschr.f. orth. Chir. xv. 2 bis 4 Ilefte, 1006. 

* Kokitansky, Uandhuch der spez. Anai. Bd. ii., Wien, 1844. 
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vertebra? are present, but the third and fourth lumbar vertebrm 
were only partly developed, and syiiostosed into a wedge- 
shaped piece-' (Meyer). In a girl aged 2 years, a ladiogram 
showed a supernumerary wedge-shaped imperfect vertebra on 
the left side between the lirst and second lumljar vertebrje" 



Fr<j. 1. — t)«itrme Drawing of lla<liogr:iiii in 
I. We<lgo-shape«l pirucs of bone 
are (Itveloped between the First and Secoinl 
and between the Secoinl and Third Lumliar 
Vertebraj. Thirteen Dorsal V'ertebrio are 
present, also thirteen Uibs on the loft, 
and eleven Rihs on tlie right sh’.e (Gott- 
stelnj. 

formed a wedge-shaped piece li 


(Moiicliet, Plate 1.). In a case 
of lumbar scoliosis, live transverse 
processes existed on tlic left or 
concave side, and six on the right 
side^ (Codivilla). Also a little 
girl presented six complete lumbar 
vertebras and between the first 
and second dorsal veitebra? there 
was a snp(‘rnumerary half-verte- 
bra ’ (Cahu'i). G. Jieid, in a 
specimen at St. Thomas’s Hospital, 
observed a sn]>erminieraiy half- 
vertebra betweiMi the eighth and 
ninth dorsal. Plate IT, Figs. 1, 
2, T), anil Fig. 1, taken from Gott- 
stein’s cast) of congenital scoliosis, 
afford striking illustration of in- 
crease? in the number of the dorsal 
and lumbar vertebra;, and altera- 
tions in the mimher of the ribs. 

(2) Dcfidcncy of PhtIh of the 
Spinal Cohunn. — This group is 
more nuiiieroiis. liokilansky 
found in a spec-irnen, taken from 
a man aged 70 years, one lialf 
only of the ninth dorsal vertebra 
present. ATeyer'’ noted in one 
case that tlie fifth and sixth dorsal 
etween the fourth and seventh. 


‘ Meyer, Zeitadir.f. rationdh Med.^ ISriS, Ihl. vi. 

- A. Mouehet, *‘!jcoliose congcii. dorsfj-lumbaire par vertebnile sminnrubai.’v,” 
Gaz. heh. de wM. ft dc chir.^ May 19, 1898. Bull, Soc. AnaL, tie Baris, Nov. ^899, 
Ixxiv. p. 972. A. Mouchet et Ilroca, Gaz. hebd. de wM. H c/tiV., Paris, 1902, N.8., 
viyp. .^»29. 

Cotli villa, Sue, incd. ehir, dc Bolwjna, 1901. 

^ Calori, quoted by Nau, Len Scolioses cmajai., I)is9., Paria, 1901. 

* liokiraiiHky, ioc. sup. eU. ® Meyer, loc. sup. cit. 
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K in a wtlmaii aged 31 years found that only two cervical, 

dorsal, and three lumbar were present, i.e, 12^ all told. 
He ^ also described a spine from a man aged 64 years, with one- 
lialf of the first dorsal absent Then we have those curious 
examples of congenital spondylolisthesis, where the arch is separated 
from the body of the fifth lumbar vertebra ; and, linally, the 
numerous cases of spina bifida and spina bifida occulta, where 
portions or the wliole of one or more of the arches are suppressed. 

(3) Spwstosis of Verteh'al SeymmU. — In Meyer's specimen ^ the 
third and fourth lumbar were only half developed and synostosed 
ns a wedge-shaped piece. In another of N. Smiths^ cases the 
third, fourth, and fifth dorsal were welded into one mass. 
Hirschberger in an adult specimen noted synostosis of the 
second and third lumbar vertebrm. 

Perrone,^’’ writing on (>)ngenital Scoliosis," describes a very 
usual type of that deformity arising from synostosis of the fifth 
lumbar vertebra or a part of it with the sacrum. Ho bases his 
paper on threci specimens in the Pathological Institute at Herlin. 
Ill all, llui underlying condition was the same, viz, incorporation 
of the transverse prucoiss of the last lumbar vertebra with the 
lateral mass of the sacrum, an encroachment as it were of the 
liitter ui)ori the lum])ar spine. The result is similar to that seen 
in lateral ankylosis of adjacent segments, a sharp tilting of tlie 
s])ine to the affected side (Figs. 2 and 3). The extent to which 
the fifth hiiid)ar Ijody is incorporated with the sacrum varies. In 
one case the bodies were united absolutely, and appeared to form 
the first sacral segiiiont. 

11. Congenital Abnormalities of the Vertebras associated 
with other Deformities. — Willett and Walshain,' in a woman aged 
3 1 years, nvIjo suflered from congenital scoliosis, found four and a 
lialf dorsal segments present, with five ribs on the riglit side and 
lour on •the left side absent. We sliall describe presently examples 
of this group associated with abnormalities of the ribs, scapula, 

’ Clinical Shrtches, 189,'). Cf. also Fitch, Amcr. Jour. Orth. Svry. vol. vii. Ko. 4, 
May 1910, \k r>i0. 

Ibid. ^Vlso U. U. Fitcli, Amcr. Jour. Orth. Snry. vol. vii. No. 4/ May 1910, 
'(‘'Scribes .a case of “ Congenital Absence of Vertcbiw below th| First Sacral, and 
Malformation of the Lower Cervical and Upper Dorsal Verlebne.” 

■* Op. sup. ciL ^ ^ Op. sup. cU. 

^ ® hirscliberger, “ Heitriigc zur Lehre dcr angehoreneu wSkoliosen,” ZeiUchr. f. 
(‘Hh. Chir. Ikl. vii. Heft 1. 

“ Ober koiigenit. Skoliosis,” ZcUschr. f. orlh. Chir. xv. 2 bis 4 Hefte, 1906. 

Willett and Walslniin, Med.-Chir. Trans, vol. l.xiii. p. 2r>7, 1880. 
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and clavicle. In the case of a lady, of 27 yeirs, from whom we 
removed a left cervical rib, a superuumerary wedge-shaped vertebra 
was locked in between the sixth and seventh cervical, and the trans- 
verse process of the sixth cervical vertebra was so elongated as 



Fio. 2. — Part of the Liunhar Spine ami the Pelvis from a case of Congenital Scoliosis 
The lumbar spine is abnijjtly curved to the left, the fifth lumbar vertebra is wedge 
shaped, and its transverse pro<*ess is fnst^d with tlic hitoal mass of the sacrum— 
Sacral isation of the last Lumbar V'crtelu’a (Pcrroiie). 



Flo, 3, — Po-steri^'r view of the Lower laimbar VeiVbrw and of the Pelvis in Figure 2 

(PeiTOiie). 


almost to constitute another cervical rib on thait sKie (Plates III. 
^ud IV.). 

The interest of these observations lies in tlieir bearing on thf3 
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history of some cases of scoliosis. Long ago, William Adams ^ drew 
attention to congenital and hereditary spinal curvature. And we 
have only recently learnt to suspect that in cases of abrupt cervico- 
dorsal and lumbar scoliosis we are very likely to find the cause 
to be maldevelopmcnt of the column. 

Symptoms. — In addition to deformity of the spine, the most 
usual symptom is pain in the peripheral nerve areas, often succeeded 
by paralysis of the muscles supplied from nerve roots which are 
undergoing compression. Frequently a Eontgen ray picture is 
required before the cause of the pain can be ascertained, and the 
diagnosis established. 

Treatment. — This is referred to in Section III. pp. 531, 532, 
oil “ Scoliosis,” where it is shown that a curvature of congenital 
origin is not so refractory as we should expect. 
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t Spina Bifida 

^ Spina bifida is the most common of all congenital abnormalities 
t»f the vertebral column. There is nearly always a protrusion of the 

^ Lectures OH Curvature of tfie Spi7iCy Lemdou, 1882, 
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contents of the vertebral canal, and the term “ spina bifida ” is held 
colloquially to incliide meningocele, myelocele, and syringo-myelocele. 

Spina bifida is almost invariably posterior; a very rare anterior 
type, however, is seen occasionally, due to fission of the bodies. 
The posterior type is naturally always a median tumour and is 

frequently seen in the lumbar, 
sacroduinbar, or dorso-lumbar, 
rarely in the dorsal, and still 
more rarely in the cervical 
region. 

A simple and unimportant 
form is s'pina bifida occulta 
(Fig. 4), often occurring low 
down in the spine column, and 
indicated by a small scar, or 
by a more or less rounded 
depression, frequently pig- 
mented and hirsute. In these 
cases the laminie have just 
failed to meet, and the gap has 
been closed with membrane 
sufficiently strong to resist the 
intra*spinal pressure. Occa- 
sionally weakness of the limbs 
and trophic disturbances occur 
later in life. 

When, however, there re- 
mains a considerable gap in 
the posterior spinal wall, dim 
to partial or entire arrest of 
bony development of the 
lamime, or, still more formid- 
able, when the stunted lamina 
incline outward, then a Iiernia of varying size forms. Skin is some- 
times found on the surface of the swelling, but more often the hernia 
is of a 'purple colour, irregular in outline, and covered with an 
epiblastic fdm \jf varying thickness. The integuments are thin and 
membranous, and likely to leak at any moment. Sjuna bifida vdi’ics 
in size and shape, from a small protrusion to an enormous douie* 
sl^ed swelling occupying much of the area of the lower part of the 
Back. Occasionally it is globular, and sometimes more or less of a 



Fit;. 4. — Spinja IwMa occulta, with C-oii}'cnital 
Scoliosis and Abnormal Growth of Hair in 
the lumbar region (J. K. Sever), 
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pedicle is present, llarely, the whole of the structures forming the 
posterior wall of the canal are absent, and an irregular crater existvs 
with a minute opening at tlie fundus leading into the central canal 
of tlie cord. 

The appcarwtwcs ami sirpis are W'ell known, Jiiid a central tumour 
of congenital origin should always excite suspicion. We mention 
this because of a case wliich came to our notice, wlicre a large 
median nsevus ^vas situated on a broad lluctuatlng base. A 
surgeon proposed to ligature the angioma, and was only prevented 
doing so when it was pointed out to him that he was dealing with 
spina bifida as well. 

Of interest are tlui couqdicaiions. We shall describe the 
various forms of talipes later. Hydrocephalus, cleft palate, ectopia 
vesicie, and imperforate amis often co-exist. 

Sj)ina bifida is classified according 
to the structures implicated. 

Ill (1) Meningocele there is merely 
a protrusion of the dura mater and 
arachnoid, hut no nerves are implicated 
(Fig. 5). It is in this form that 
a pedicle is found, and, tlni narrow 
o]>enuig sometimes closing, the sac is 
shut off. 

2. Myelocele. — There is an entire 
failure of development at one part of 
the spinal column. The posterior wall 
is ipiite absent, and the medullary groove 
is exposed. A depression exists, red 
and vascular, narrowing upward into a 
IVmiuil - like commuuicatiou with the 
central canal of the cord. According to Mr. Bland-Suttoii this 
is a coinmon form, 

3. Meningo-myelocele is tlie commonest form seen in children 
wlio survive their birtli. The sac contains the non -dilated spinal 



Jl, P.’irictal, jiiiil U, Visi‘t'i-al 
Anu lmoid ; />, f*i:i M.aUT ; A', 
C’onl. 


cord, which is often adherent to it posteriorly, the spinal nerves 
which cross it, and fluid derived from the araclinoid, its wall being 
coipposed of dura mater and thin epithelium (Fig. 05- 

•4. Syringe -myelocele. — The spinal cord is distended, and 
forms with the membranes and nerves the wall of the cyst. It is 


happily a rare form (Fig. 7). 

Many infants with spina bifida are either still-born or live for a 
vou, 1 
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few days only, and this iS generally the case in meningo-myelocele 
and syringo-niyelocele. 

Prognosis. — A very considerable proportion — how great we do 
not know, because statistics are not available — of children born 
with a spina bifida do not reach puberty.^ 'In the majority the 
tumour leaks owing to sloughing of the sac-wall, cerebro-spinal 
fluid escapes, septic infection of the membranes occurs, and death 
follows from meningitis, myelitis, or exhaustion. 


A bci?ci>cba 











Fh}. ti. — M»*iiingo-inyt;loc«jl(} in seelirm 
(Sjn'.iici;r ami Gask). 


Kio. 7. — Syiiiigo-inyelocck^ (SpiMi- 
cer ami (Jask). /!, Dura Mater ; 
/i. Parietal, and C', Visci-ral 
Araclmoid ; Pia Mater ; A. 
(^Ji-d. 


Ill a few cases, spontaneous rupture of the sac happens with 
subsequent healing and shrinkage, and a cure takes place. But, 
whether this event comes about with or without surgidhl inter- 
ference, in about one-half the cases death takes place at an early 
age from hydrocephalus, convulsions, or from the effects of the 
paralysis and the trophic lesions. 

Still, I have seen at least seven individuals of mature years 
with cured spiiia bifida, and without any bodily deformity or mental 
disability. They are leading useful lives, and two of them are 
mothers of large families, with healthy children. • 

Of 649 cases investigated by the committee of the Clinical Society of London 612 
died in the first year. 
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Treatment. — Three metliods are open to us : — (1) Protective 
and palliative ; (2) Injection; (3) Operation. 

Protective. — In all very large tumours with a broad base and 
excessively thin walls, no active interference is advisable, for it 
is very likely to precipitate the inevitable end. All that can be 
done is to protect the cyst wall by soft pads and a shield. 

Injection. — Until the advent of aseptic surgery, and even 
after it, injection of Alorton’s Ihiid (1. gr. x., KI. gr. xxx., Glycerine 
7 ,i.) was largely used. When contrasted with tliose cases whore the 
tumour was left uiiLouched, the results of the injection method natur- 
filly appeared encouraging, because a small proportion were cured. 
Often, however, the scarring and shrinking of the sac caused nerve 
pressure and paralysis, with talipes and other deformities. Leakage 
:)f the sac and septic meningitis occurred more often than cure. 

Tapping and ligature of the sac have happily gone out of date. 
The Radical Operation.^ Indications. — (1) Wlien the sac is 

small or of medium size, so that (2) sufficient sound integument 
c.xists on the back to be drawn together after excision of the sac, 
without extensive dissection. The larger the flaps recpiired, the 
greater is the risk of shock and the possibility of septic infection 
occurring, (.3) When the tumour is on the point of bursting. 

Contra-Indications. — (1) Not in very large swellings; (2) 
If hydrocephalus exists ; (3) If there is extensive involve- 

ment of nerves in the sac ; (4) If other congenital abnormalities 
and deformities are })reseiit ; (5) If tliorough asepsis and good 
experienced nursing cannot be secured ; (6) Lumbo-sacral tumours 
must be approached with caution, because of the difliculty of 
avoiding fajcal and urinary contamination. 

Results of Operation. — (A) Immediate. — According to Lovett\s 
figures of 88 cases, 30 died from the operation, or a mortality of 
34 per cent. He concludes this is nearly the usual mortality in 
all cases* operated ujioii, but if groups of selected cases were dealt 
with, the mortality in his opinion ought to fall to 20 per cent. 
He liimself reports 24 cases, and 9 died within three weeks of the 
operation, a mortality of 3 '7-^- per cent. In private practice, of 
1 1 cases, only 2 died. 1’hese flgnrea do not, however, represent the 

t 

^ Cf. Mayo RoKsoii, Clin. Soi'-. Tmm. vol. xviii. p. 3139, ami Ann. Surg., 1895, 
xxii. pT 81. • 

^ Anu7\ Jour, Orth. Surg. vol. v. No. 2, Oct. 1907, ]>. 213. Cf. also Daniel 
Uforte, “Spina Bifida, its Relation to Orthopedic Surgery,” Afuer. Jour. Orth. Surg. 
'‘>1. vii. No. 4, May 1910, )). 469. 
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(B) Subsequent Besults. — I^ovett points out that within a few years 
there is a large secondary mortality. It is as great as the primary, 
and is due to hydrocej)halus, convulsions, and wasting affections. 
So that the ultimate mortality is between 60 and 70 per cent, 
and Hildebrand^ places the final cur(?s by operation at 39 per cent. 

Steps of the Operation.^ — Two longitudinal incisions are made 
over the sac on either side of the median line, and through healthy 
skin if possible. The incisions extend well into the skin and 
subcutaneous tissues above and below the tumour. The sac is then 
opened in a line corresponding with the skin incisions, and the lliiid 
allowed to escape gradually. Then the sac is turned inside out, the 
nerves sought for and dissected out, and the spinal cord, if adherent, 
carefully freed. These structures are retluced into the spinal canal 
and the sac cut away. At the bottom of the wound is an opening, 
the canal of the neck of the sac. The neck is freed all round as 
far as possible, and as much as is convenient is cut away, the 
opening being closed by a purse-string suture. Flaps, usually 
quadrilateral, are then Ibrmed on each side, consisting of fascia, 
muscular, and periosteal tissue, the attached edge of the quadrilaterals 
being towards the middle line. They are brought together, raw 
surfiice to raw surface, leaving a lidge near the middle line. 
A sufficiency of redundant superficial tissue is removed, so 
as to allow the skin to be brought together without tension by 
silk- worm gut sutures. If possible, the line of closure of tbe 
skin should not be quite median; a firmer scar is obtained if it 
is placed laterally. Sometime.s lateral incisions in the Hank are 
required if there is great ten.sion on the skin. Undoubtedly this 
adds to the risk. We lost one case owing to the edges of this 
acces.sory incision becoming septic through bad nursing. Lovett 
advises that two dressings should be put on, an aseptic dressing 
and bandages, and over these a st;cond dressing which can be 
removed as it hecomes soiled. The wound re(iuircs dressing every 
two days. Good nursing is essential, and a nurse highly trained 
in a Children’s Hospital should Jiave charge of the case. 

Cervical Kibs 

0 

Owing to Uie serious vascular and nervous .symptoms, usually 
appearing in middle and later life, cervical ribs are vsPorthy of (Careful 
description. 

^ i^rhanUl. d. dfittsidt. Ges. f. Chir.^ 1893, p. 69, and Arvliiv f. kiln. Chir. 
Bd. .xxvi. 
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Occurrence and Position. — According to Murphy s ^ figures, a 
.supernumerary rib exists on botli sides in G7 per cent, and on one 
side in 33 ])er cent of the cases. Tlie sn])ennunerary rib corre- 
sponds to the sever^th cervical vertebra. Very rarely is a rib 
developed in addition from 
tlie sixth cervical vertebra, 
although the transverse pro- 
cess has been found innch 
elongated. 

dlassillcation. — D. N. 

Eisendratlr’ abstracted all 
the piihlishcrl cases to 
August 1904. They were 
34 in nninber. He dc- 
scrib(?d four types : — 

1. The ribs are com- 
plete and articulate with 
the steriinin. 

2. A type in wliicli 
the rib is usually three to 
four inches in length, and 
articulates with tlie first tho- 
racic ril), or is connected with the sternum by means of a ligament. 

3. A rudimentary type about one inch in length. 

4. A still more rudimentary form, where the cervical rib is 
simply a tubercle projecting from the transvoisc process. 

Eisendratb regards the occmrrence of a cervical rib in man as a 
reversion in type to some of the elementaiy foi’in.s. Tlie cervical 
rib exists in reptiles. He regard.s it as an abnormal development 
of the anterior ossific nucleus of the trausv(‘r.se jirocess of the 
seventh pervical vertebra, but on this point wo shall have to speak 
at some length. 

Gniber'* classifies as follows : — 

1. A process -like projection extending scarcely beyond the 

transverse process. « 

2. A supernumerary rib not more than one inch jn length, with 
a free end or attached to the first ril), 

3. A thin»rib extending to the anterior border of the scalenus 
anticus witli a free or attMclied end. 

* Anmils of Sur<j. vol. xli. p. 401. Arocr. Mcd.^ 201 li August IPOl. 

® Quoteil by Murphy, Ann. Sunj, vol. xli. p; 401. 



Flu. S. C<?rvic;il Rib present on cither side (J. B. 

iMiirphyl. The I’elationsliip of 1b<* Cervii’.il itib 
.Hinl Snbelaviaii Arteiy are seen on llie rifilii 
side, and tliere is presejit a large Dilatation 
of the Ai'tery. On tin; left .side the elub- 
shapial (listal (Wtreinity of the (Vreicid Rib 
is evident. 
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4. A complete rib, with a sterno-costal cartilage or a broad end 
joining it to the sternum or to the first rib. 

Development. — In 29 cases tlie average age wlien attention 
was drawn to the condition was 27 years. * We must not infer 
from tliis, as Murpliy does, that “ a cervical rib does not appear 
to develop until the patient is well into adult life.” I operated 
last year on a child aged 2 years- Doubtless these ribs exist in 
early life, but rarely give rise to symptoms, and therefore escape 
notice. 

It is striking to ol>serve that, unlike normal ribs, the longer the 
supernumerary rib grows, and therefore the greater the distance from 
the spine, the broader it becomes ; and sometimes its distal end 
forms a definite bony tumour in the posterior triangle. In respect 
to its broad peripheral extremity, tlie abnormal rib resembles a 
cervical transverse process. The question therefore arises, is it 
merely an elongated tmnsverse process, or is it a separate structure 
of independent development? The latter is no doubt correct. 
Very often, as in Case 1, p. 26, there is a distinct articulation of the 
central end of the structure to the spinal column. Then, too, the 
scalenus aiiticus, usually, and sometimes the scalenus medius are 
inserted into the cervical rib and at a distance from the spine, thus 
affording a parallel with the normal attachment of those muscles. 

As to the actual metliod of elongation, is it by the growth of 
bone from t]u3 primary ossific centre near the vertebra', or is it by 
the activity of the cartilage covering the tip ? The distance from 
the spine of the attachment of the scaleni to the rib, and tl)e 
peculiar broad distal end of the rib, seem to point to the latter 
hypothesis. 

Effects. — These will be more fully discussed when we deal with 
symptoms. Briefly, they are arterial and nervous, very rarely 
venous. Murphy remarks on the mrity of oedema of the upper 
extremity, and concludes quite rightly that the vein is seldom 
compressed. Tlie explanation is found in tlie dispositions of the 
parts. The rib develops behind and beiieatli the brandies of the 
brachial plexus, or else it is found lying between the cords. In 
either case it parries forward the subclavian artery, and compresses 
it, together with some or all of the nerve cords, against the exttivnal 
and posterior border of the scalenus anticus, but not against the 
no|flaal first rib. As the vein lies in front of that muscle it is out 
of the way, and is not therefore subjected to pressure. (Fig. 9.) 

The effects on the artery are : — 
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(a) Narrowing and partial obstruction of the blood stream, 
particularly when the arm is hanging at tlie side, but relieved by 
raising the arm above the head. 

(b) Endarteritis ^nd thrombosis. 

(c) Aneurisinal dilatation. 

(d) Gangrene. 

The effects on the nerves are : — hypencstliesia, ana^stliesia, 
weakness and paresis, 
motor paralysis and 
atropliy of muscles. 

The orbital and pupil- 
lary fibres of the an- 
terior nerve roots 
escape. 

If, as occurred in 
a case of mine, tlie 
scalenus anticu.s 
divides below, one 
jiart being inserted 
into the cervical rib, 
and the otlier into the 
first rib, destructive 
pressure upon the 
artery and nerves is 
inevitable as the ab- 
normal bone grows 
forward and downward, 
and the artery and 
nerves are nipped between tlie unyielding cervical rib behind and 
the posterior and outer edge of the scalenus anticus in front. 

Synyptoms may be discussed under three headings — («) of 
nerve origin, (b) of vascular origin, (c) presence of a tumour of bone- 
like character in the posterior triangle. 

AWve Sipnjytoms . — In the early stages of pressure tingling 
and numbness in the arm and forearm are felt, more particularly in 
the area supplied by the ulnar nerve and the little finger. Later, 
boring pains and muscular weakness follow, to be succeeded by 
aiucsthesia, paralysis, and atrophy of muscles. Tlie writer remembers 
a* case he saw twenty- three years ago wlien undergoing the ordeal 
of examination. A man, aged 45 years, complained of tingling and 
numbness in the little finger of the right hand, and there was an 





..Subcl jvi ii! Artery 

Irathwl Plexu3 


Fio. 9. — A Dissifctii)!! of t.lic. p.n.rt.s IhvoIvimI by tbf 

of a Cervical Uih. Tho Subclavian ArttM-y is flattened 
between the Se.'ileims Anticus and the Cerviciil Rib. 
'Hie calibre of the Sul>clavian Vein is not altered 
(,l. B. Murphy). 
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lierpetic eruptioji on tlie linger. On feeling above the clavicle, an 
elongated bony mass was felt, which pr(n^ed to be a cervical rib. 
The earlier nerve syniptoins are relieved by raising the arm above 
the head, elevating the shoulders, or supptjrting the shoulder 
girdle by resting on the elbows. It is more comfortable for the 
patient to sleep at night wjth the arms above the head than in the 
usual positions. 

Vascular — We have already indicated that the 

vein escapes, so that the limb does not become congested or cede- 

matous. On tlie con- 
trary it is blanched 
and cold, especially 
during mii.scular exer- 
tion, and the skin may 
be wrinkled. The 
brachial and radial 
pulses are diminished, 
disappear when the 
limb is hanging down, 
and reappear if the 
arm is lield above the 
head.^ In a case 
which recently came 
under our notice, im- 
pending gangrene was 
warded otf by iixing 
the patient’s arm in 
the latter position. 
Where tlie artery 
])u.sses across the bi’»)}ul end of the cervical j*ib, it is frequently 
llattenod out, and simulates an aneurism, and both antero- 
posterior and lateral pulsation are in evidence. Sometimes an 
aneurism forms (Fig. 10), Imt it is dillicult to diagnose it with 
certainty before operation. Its presence* can only be verified 
by dissection. In Case 1, below the point of obstruction the artery 
was dilated in a fusiform manner to twice the normal calibre. 
After removal *()f the rib, and before the closure of the wound, 1 
had the satisfaction of observing the dilatation disappear, so ^that 
tli(^normal diameter at the affected spot was regained. Despite 

* III .some oases, and in one of iny own, the radial pulsation did not return after 
removal of the offending pieeo of bone. 
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this remarkable change, pulsation had not reappeared in the corre- 
sponding radial vessel three weeks after the operation. As a result 
of the abnormal pressure on the vessel an endarteritis is set up. 
In some cases it is oj the obliterating type, and then gangrene of the 
arm follows. In other cases the onset of endarteritis precedes the 
formation of aneurism, but as to the exact voIch played by 
iiiHammatory changes in the arterial walls and trauma upon the 
vessel in the production of aneurism, we have not suflicicnt data 
to determine. In some cases we may surmise that tlirombosis 
precedes softening and aneurism, and eventually results in gangrene. 
In other cases rapid thrombosis may be due to direct injury of the 
vessel. 

Tiimoiiv- format ion . — Just above the clavicle in children, and in 
the delicate necks of thin young women, an elongated bony mass 
may be felt in tlie posterior triangle, and over it the artery can be 
felt beating.’ Tn older people, when the distal end of the cervical 
rib has broadened, a mass like an exostosis is palpable, occupying 
the whole of the subclavian triangle. 

Radiographic Examination. — If, as is not often the case, tliere 
is any doubt, a skiagram (Tdates H I. and I V.) slionld l>e taken; careful 
note being made of ilic position of the patient and the tube, and 
tlie angle at which the rays arc focused on the rib. Very dis- 
torted shadows are readily produced, and they are often blurred in 
the dark shade of tlie adjacent vertebric. In cbildren the shadow 
of the cervical rib stands out as a clear, well-defined, nearly vortical 
baud. Tu adults the appearances arc sometimes confused. 

Association of Cervical Ribs with Defects of the Vertebrae 
and Congenital Scoliosis. — A case of scoliosis which came under 
the author’s notice drew his attention to this point. He discovered 
a cervical rib on the loft side and a wedge-shaped sixth cervical 
vertebra^ A good deal of work has been done on this subject, 
and it requires separate notice (p. 29). 

Diagnosis. — Unless attention is drawn to the part either by 
symptoms in the arm, or by the history of congenital scoliosis, 
the existence of a supernumerary rib escapes attention. But when 
once it is suspected, then the diagnosis can easily be verified. 
Uarc should be taken not to assume too readily the presence of an 
aiieiML’ism, tor a flattened-out subclavian artery is very deceptive. 

Prognosis. — So long as symptoms do not arise, the condition is 

^ I have, however, felt pulsation in thi.s portion, wln(;h proved to he due to the 
traijsversalia colli and not the subclavian artery. 
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one which need not cause anxiety, but when once pressure signs 
appear, then the integrity of the limb is endangered. 

Treatment. — Nothing avails except removal of the cause of 
pressure. It is not always necessary to remove the whole rib, but 
only the compressing part. Still, it is essential to take away the 
periosteum witli tlie bone, to prevent re-formation of bone and 
recurrence of symptoms. Whenever it is possible and safe to do 
so, the writer removes the whole rib. As large a piece as is con- 
venient is excised with saw or forceps, and the remainder is nibbled 
away witli Hoffman’s forceps. Considerable care is required, as 
the spinal column is approached, and the risk of injury to the 
sympathetic must be borne in mind. 

Some writers speak of the operation as an easy one. It may 
be so in isolated cases, but if the ribs pass tlirough the cords of the 
plexus, if the cords are flattened out by it, if the artery is dilated 
and softened, or if an aneurism is present, then the operation often 
presents grave difficulties. 

Case 1. — Left Cerviml Rib ; Impending Gangrene ; Operation ; Relief . — 
Ellen 8., aged 36 years, was brought uialcr the writer’s notice on 
12th December 1908, by his colleague, T)i*. Hcbb, at Westminster 
Hospitiil. She was {idmitted on account of pain in the left arm and 
tingling in the elbow, coldness and numbness of the hand. Dr. 
Hehb saw her shortly after admission, and discovered a cervical rib. 
As he feared impending gangrene, he directed that the arm should be 
held above the head. The radial pulse on admission was absent, and the 
hand cold. The effect of the change of j)osition was to diminish tho 
blanching of the hand, but the radial pulse did not reappear. A skiagram 
was taken, and an elongated bony mass, which could he felt in tlie 
posterior triarigle, was identified as a cervical rib. No abnormal vascular 
expansion was felt above the clavicle. 

Operation . — An incision inches in length was ma<le over the 
clavicle, and from tho inner end the incision was carried up the posterior 
border of the sterno-mastoid muscle for 2^ inches. The flap was then 
reflected and the subclavian triangle exposed. After defining the omo- 
hyoid muscle and tho coids of the brachial plexus which lay external to 
the cervical rib, a broad fusiform lum-pulsating structure was seen lying 
vertically^ in the triangle, and bounded almve by an acute angle formed by 
the posterior edge of the scalenus anticus and the cervical rib. The 
non-pulsatiI(i diluted structure was identified as the subclavian artery, and 
it was so firm and resistant that it was thought to be thrombosed. 

The artery was displaced inward, and one inch of the was rem"oved 
wift' its periosteum ; then the remainder of the rib was removed, centrally 
by biting it away with Hoffman’s forceps, and distally with a chisel. 

The pulsation in the artery recommenced, not when the rib was 
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removed, but when the sharp external edge of the scalenus was divided. 
Therefore the cause of compression of the artery was the close approxi- 
mation of the cervicfil rib to the posterior edge of the scalenus anticiis, 
and it was clearly shown, by observing the effect of moving the upper 
extremity, that the approximation of these structures was closer when the 
arm was lying at the side than when elevated. It is worthy of remark 
that the dilatation of the artery was below the constriction, and not 
above it, as if softening had taken place in its wall from injury. After 
the division of the scalenus anticus fibres and resumption of pulsation, 
the dilated portion of the artery commenced to contract from above 
downward, and the vessel resumed its normal calibre. The clavicle was 
divided, so as to trace the extent of the dilatation of the vessel, and it 



aaviVe 


Kiii. 11.- To illustrsito C;iso 1. A Fu.siform Swelling is present on tlie Subclnvian Artery 
heloiK the point wheni it liml been compressed between tin* seiilenus aniicns and tbe 
cervical rib. From a drawing made by niy friend and colleagne, Mr. E. Rock 
(^■arling, at tbe tiim* of opeiation. 

was found to extend half an inch below it. This bone was wired and 
the wound was closed. 

For the accompanying sketch of the parts (Fig. 11) 1 am indebted to 
my frienS and colleagne, Mr. E, Hock Carling, who assisted me at the 
operation. 

Gradually the sensation and power returned to the limb, but the 
radial pulse head not reajipeared when the patient left the hospital three 
weeks after the operation. , 

(J.ASE 2 . — Cervical Jlih : Cnnfjenital Srolio.4s ; Operaiion . — Nellie 
A., aged ye.ars, was admitted to Westminster Hospital on Dth 
Ijjnuary 1909, under the care of Dr. Hebb, for a cough and pain in the 
axilla. She had a suppurating middle finger on the right hand, and 
Hr. Hebb discovered that there was a cervicjil rib on that side. It was 
fiirther noted that cervico- dorsal .scoliosis, convex to the left side. 
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existed. In the right subclavian triangle a hard bony lump could be felt 
running from the vertebral column downward and outwai*d to within a 
quarter of an inch of the clavicle, and behind this bone the mass seemed 
to end in a rounded extremity. No pressure symptoms were present, 
and the radkl pulse was good and equal to that*on the opposite side. 
A pulsating vessel crossed the bony mass in the posterior triangle. It 
proved to be the transversalis colli artery. 

Operation . — Performed on 15th June 1909 by the writer. A 
triangular flap of shin was reflected, the apex of the triangle being 
situated at the junction of the posterior border of the sterno-mastoid and 
the clavicle. The subclavian triangle was exposed, after identification of 



Fj«J. 12. -To illiislrfite Cast* 2. Tlu* »Vrvu::il Mill is in sitit. :iinl tin* * iudicjitrs tlic iioint 
wln'i'y il, was divid<*d. Tin* lowrst. I’onl of tln^ l>rjichi;il pl«v\iis i.s 

.stn*k'lio«l tightly aroiDiil llu* a-rvirfil rib, ami tin* siibrlaviaii a>ti.Ty upjnvirs in tbit 
aiiglt* foraie*! by the scub*nU!i! antinis uiusrU* ainl tin? ct^rviciil rib. From a ilrawiiig 
by niy frii^nd and colltagim, Mr. E. R«M;k (.’.arliiig, at the liiuc of opo ration. 

the omohyoid muscle and the transversalis colli artery, which ran nearly 
parallel to the muscle. On deeper dissection the abnormal rib found 
almost entirely concealed by the brachial plexus, the lowest cord of 
which was stretched sharply round the inner edge of the cervical ril). 
The subclavian artery ran parallel with the inner border of the rib for a 
considerc^jle distance, and then turned sharply out across it. 'I'he rib 
was divitled at its most superficial jwrt (* in Fig. 12), and the two 
portions removetl piec(?mcal. In all about one incii was excised. i\fter 
this the subclavian artery expanded to almost double its previous 
diameter. * 

4i&^'he recovery was entirely uneventful. For the sketch of the parts 
I am again indebted to Mr. E. Rock Carling. 
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Some Recknt Reebhekces to Ceiivical Ribs 

Kekn. Ainer. Journ. Mt‘d. Sci., Feb. 1907, givt^s a review of 42 opemtioiis. 
Muui’HY, J. B. Slug. Gyn. aiul Obst., Oct. 1906. 

S/ 50 EOL. Chirurgie (Russian), 1907, S. 23 ; also Abst. Zeiitralbl. f. Oliir. iind 
niecli. Ortli. 

Rossel, C. K. Med. Uec., Feb. IG, 1907. 

Fa UK, G. B. Anier. Med., May 1907. 

Bkoabbent, W. Brit. Med. Jour., iMay 5, 1906. 

Von Rutkowski. Zeitsclir. f. klin. Med. Bd. lx. Nos. 3 and 4. 

SpilIiKK and Gittinos. N.Y. Med. Jour., Oct. 6, 1906. 


Crkvical Kibs, Congenital Defects of the Sitne, and 
Congenital Scoliosis 

Radiographic examination of cases of cervical ribs has led to 
the recognition of the important fact that defects of the spine, 
of congenital origin, frequoRtly co-exist. We have also learnt 
that some intractable cases of scoliosis are due to congenital 
ahiiormalities of the vertebral column. 

This subject has been treated by Drehmann ^ and by Krause.'^ 
Drehmann remarks that when cervical ribs are present other 
deformities are freipiently found. Pie instances supernumerary 
rudimentary vertebra*, cleavage of the vertebraj, with absence of 
tlie spinous processes, apparent union of ribs, and absence of a 
portion of a rib or riljs. The cases in rpieslion may be divided 
into two groups with transitional forms. 

Group I. comprises tliose cases where, in addition to a cervical 
rib, there is an a.ssocialed riulinuintaiy vertebra with a scoliotic 
cervico-dor.sal curve, convex on tlie side of the cervical rib. 

Group 11. includes those cases in which there is a cervical 
rib witliout a rudiinentary vertebra, and in them Drehmann found 
other ccfligenital anomalies. 

In tlie transitional cases there are imperfect or nearly complete 
cervical ribs with a rudimentary wedge-sliaped vertebra, tlie base 
of it being toward the cervical rib. 

Krause, writing on the subject, says: — ‘‘Among* a large 
number of scoliotic patients, eases are occasionally found wliicli 
are ehara(;terised by a peculiarly high location of the curvi*, whicli 

Zeitschr. f. orlk. Chir, Bd. xvi. Ilefte 1 ami 2. 

FoHschr. a. d. LVft. d. lirndtjenslrahlm, Bd. x. JL'ft 6. 

Both these articles .'uc ulistractcd in the Amev. Jour. Orth. l!)iir<j., July 1907, pp. 
120-121, from which the above remarks are taken. 
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is very rigid and limited to but few vertebrae. In such cases 
a cervical rib is. not uncommon. However, this is not the most 
usual condition. More often these cases present complicated 
developmental anomalies of the ribs and vertebrae, e,g. super- 
numerary rudimentary vertebne at the junction of the cervical and 
dorsal segments. There also occur fusion and hony union between 
neighbouring vertebrae, as well as failure of bony union between 
the laminae of a vertebral arch, or cleavage of the vertebral arch 
and body (spina bifida of slight degree without evidence of change 
ill the coverings of the cord). 

"As regards the anomalies of the ribs, there are seen most 
often, in addition to the relatively uneominon cervical ribs, 
supernumerary ribs, which arise from the above-mentioned wedge- 
shaped rudimentary vertebrm, and these too are most frequently 
found inserted between the first and last dorsal vertebne. Some- 
times, ribs are found arising from a common point, and continue 
to be fused for some distance. In other cases the normal course 
of the rib suddenly ceases and is continued in cartilage. 

"Finally, there are cases of congenital cervi co-dorsal scoliosis, 
without any of the above-mentioned vertebral or costal aiiouialies." 
Heredity appears to play a distinct part in tliese deformities. 

We |iave thus dwelt on this matter at some length be(‘aus(j 
of the interest awakened by the investigations into the anatomy 
of congenital scoliosis. 


CoNGKNiTAi. Deficiency of the Clavicxe 

Sifnonijim — (Jleido-cranial dysostosis ; Congenital osteodysplasiji 
of the clavicles, cranial bones, and teeth. 

Partial absence of the clavicles is a condition seldom met with,' 
and is of little importance from a therapeutic point of view, since 
— strange to say — very slight disability results.® But, as it is 
usually associated with certain marked peculiarities of the cranial 
bones and teeth, indicating some abnormality of early development, 
its study becomes of interest, especially as to the relation of this 

^ The literature on the subject embraces referenccH to about 40 cases, and complete 
absence of the clavicle is only three times .stated to have existed. 

^ Walsham, in reporting a case, pointed out that the freedom frohi disability shows 
th^ the importance of non -union of the clavicle after fracture has been mucii 
exaggerated, a deduction of value from a medico-legal point of view'.— /A Af.,/. vol. ii., 
1SS8, p. 994. Here too is given a bibliography. 




of :i li'iy, a.tri*«l years, with < 'onueiiital Detifienry of tin.- Airmnial einl i.>f the 
< 'lavielo on the right siile, ainl a IlinlinuMitary f’laviele on tin* left >i*h* i ll. M. Shernian . 


7',. yiii'** i".ujr ;50. 
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malformation to such conditions as achondroplasia foetalis. It is 
out of place here to give more than an outline of these interesting 
cases, and the following details, coupled with bibliographical notes, 
must suffice. 

The symptoms of the clavicular condition are so slight that, 
as a rule, the detection ^ has been accidental, unless the observer’s 
suspicions have been awakened by the associated cranial peculiarities ; 



Fia. 13. 


Approximation of the 
SliouMers in Congenital De- 
li'-inicy of the Clavicle. Cf. 
ha.lmgrain, Plate V. (li. 
M. Sliennan). 



Fj«. 14. Fig. 15. 

Coiigenitel Deficirticy of both Clavicles. 

Fig, 14, the nsinil appearance of the girl. Fig. 15, the shouhlers are 
passively appix)xim.*xte<l. 


or, as in Dr. 6. A. Carpenter’s case,^ the abnormality having been 
recognised in one member of a family, careful search among the 
relatives has brought other cases to light. 

In partial deficiency of the clavicles the shoulders droop slightly 
and fall forward a little, and the vertebral borders of the scapuloe 
project. The shoulders can be actively tipproximatcd anteriorly, 
aiul 6y the use of slight force dragged still farther forward until 

’ Doubtless, as the condition becomes more widely known many move (^ascs will bo 
recognised. 2 Xawce/, 7tb January 1899. 
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in actual contact, if not prevented by too much fat on the front 
of the thorax. Practically all movements, even to considerable 
weight lifting, are normal. On palpation, and by means of 
radiography, absence more or less of the middle portion of the 
clavicle is noted, the sternal end being nearly always present, 
and the acromial end less constantly fully developed ^ (Plates V. 
and VI.). The patient’s height is deficient and the loss of stature 
is often further increased by kypho-scoliosis.® Tlie head is relatively 
large ; the cranium is broad,^ flat-topped, with prominent parietal 
and frontal eminences, separated by grooves or sulci in the positions 
of the sutures, including the. frontal. The forehead, therefore, 



Uppvr Ji.t.w. Inwer Jaw. 


Fi<;. 20.— Caste of tin; CpiJiT luul Lower .Jaws from a phtii-nt 18^ years, the suVijoet 
of Congenital D«jticiency of the Clavicles. N-ote the j)ersistence of tlie milk teeth 
(Klar). 

presents lateral bo.s.s<\s, separated by a deep vertical groove 
passing upwards from the root of the nose. Depressions are 
particularly well rnarke<l at the site.s of the anterior ^ and i)osterior 
fontanelles, which are cither found to be unossified, or close very 
late in life. The condition is that of imperfect development of 

^ For illitetratiotis 8oe Trans. Awrr. Orth. Ass. vol. xv. p, 388 ; Lancet, 1899, 
vol. i, p. 12- 

® Schiirstfiili's case, aged 13 years, was 4 ft. 2 in. in height. Klar's case, aged 
18J yeafs, was 4 ft. 5 in. ; a man aged 36, according to Gegenbauer, was jwst 
under .'i ft. 

* This was present in 25 jwjr cent of the caaes. It was also found in an anenc^phalie. 
monster, in which the left clavicle was rudimentary (Scheuthauer).^ 

In one of Marie’s cases the tran-sver-se diameter was 174 millimetres, as against 
tb^s4verage of 159*6 rnilliraetrcs. 

^ The anterior fontaiiellc was found open in patients aged 39 and 47 years (Marie), 
and in a ])aticnt aged 54 (Gianettasio). 


IM.ATt: VI. 



l:.a.lioKram of a 7 yi^ars. with coinpletc Al.-en.-r t»f l.ntli rlaviiles ; 11. M. Sltcnriaui. 


'I'of’tir y,t,je .--{ j. 
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the frontiiP and of the vertical plate of the occipital, and 
Scborstein adds possibly of the nasal bones. The palate is usually 
high and perhaps cleft, as in two of Marie’s cases. The permanent 
teeth are absent or defective, irregular and decayed. Radiography 
demonstrated the presence of the germs only of the permanent 
teeth in Klar’s case, aged 18|- years. 

The milk teeth arc late in appearing, 
and often persist for a long time 
(Figs. 20 and 21). 

The condition is markedly her- 
cditaiy. It was found in parents 
or brothers or sisters (Marie, Sher- 
man, Carpenter, and Gegenbaiier). 

Marie states that it is never known 
to aOect more than two genera- 
tions.^ The deformity is transmitted 
through l)oth male and female sides, 
and the sufferers freciuently develop 
rickets in infancy (Sherman, Klar, Scliorsiein, Walshain, Jhisscho).^ 
The mental condition is apparently fair in most cases. In 
Kappeter’s case it was feeble, and Dowse’s patient developed 
ej)ilepsy. Other deformities are sometimes present in the family, 
(’ongeiiital varus has been frequently observed, (.■onsideriug the 
rarity of the affection and the frequency of club-foot, it is remarkable 
tliat a history of the latter defect, either in the patient or in some 
relative, is seldom elicited. 

Pathology and iBtiology. — Whatever the causation may Ijo, it 
is olivious that the abnormality must be traced to a very early ])eriod 
of intra- uterine life. The clavicle is the first bone to show an 
ossifying centre, which appears about the seventh week. The 
other bones aflected also ossify early and develop in. membrane. 
It is not definitely known how the entire clavicle develops. 
Possildy the central ]>ortion is not laid down in cartilage at all, 
l)Ut originates in memhrane. There is considerable evidence in 
favour of this — a point, however, which cannot be discussed 

' Not only may the frontal Huture remain open, hut, as in one of Marie’s cases, 
there may be a meiUo-frontal foutanelle or fontanelle metopica. Hence i)crhaps arose 
the leg^d of the Ojclops. 

Possibly in Dr. G. A. Cari>enter’s case three generations were involved : grand- 
mother, father, and children, but the case of the grandmother is very unccitaiii. 

® For illustrations of the teetli see Klar’s pictures {Zeiisehr, f. orth. Chw, Bd. xv., 
1906, 2bis4Hefte, p. 424). 


Upfier Jtnr.. 



IjOV'er JavK 


Fio, 21. (Vists of the .Taws in .Fig. 20 
placed ill ap]tositiou (Klar). 
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here. This possibility simplifies matters, but does not take us 
very far. 

A large number of hypotheses have been hazarded, such as 
reversion to an aclavicular prehensile type, want of room in the 
amniotic cavity, and chondrodystrophia fo.‘talis. The last two 
recpiire little consideration. Views as to the ])art played by the 
amnion will be found discussed in the section dealing with super- 
numerary fingers (p. 103) and club-foot (p. 225). 

Chondrodystrophia fudalis is an afiection arising at a later date 
than osteoilysplasia congenita, and in the former no sign of any 
clavicular deficiency exists, l)ut rather the reverse. 

ElJUJOUKArHV' 
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Ailsexce of the Pectoral Muscles 

I 

In some instances the pectoralis major alone is absent, in others 
bg^h tbe major and minor. In the latter the anterior fold of the 
axilla is thin and membranous, and the patient is unable to bring 
the arm across the chest. 
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A HNOKMALITTES OF THE ]ilIiS 

The ribs, in number, may exceed the iioriiial, or be less. 
They may also be ])artially defective either in bone or cartilage, or 
they may be fused. 

As exiimples of excess, we refer to cervical ribs, and to those 
cases where a supernumerary dorsal vertelu’a carries with it an 
additional rib. In practice we find that congenital scoliosis, Sprengers 
shoulder, and deficiency of the clavicle, are orton associated with 
anomalies of the ribs. Tims a little girl, aged 1 0 years, with double 
Sprengers shouhhn*, whom I saw, had 1 ribs on the right side, Jind 



Kii;. FuiiiK‘l-s1i;i|)fil ilel'onnity ol the (iilter JlHlanl). 


a wedge-shaped vertebra between the second ami third dorsal. She 
also had marked congenital spinal curvature. AVhen some of 
the dorsal vertebra* are sup[»rcssed, the number of ril»s is le.ss 
tlian normal. Suppression of an entire rib is uncommon, but a 
case is recorded in which the twelfth rib was entirely undeveloped. 
The surgeon, not having counted the ril)s, ]>roceedc(l with a kidney 
operation, and relying u|)Oii tlie normal laiiclmark, the tip of the 
last rib, opened the pleura. 

Partial deficiency of either the bone or cartilage of the ribs is 
very commonly associated with congenital defects of the spyie and 
shoulder girdle. In sncli cases the intercostal muscles, or portions 
of them, are absent. We have met with absence of the anterior 
hiilvea of the Wt ninth and tenth ribs in a case of congenital scoliosis 
and a very long cervical rib on that side. 

Fusion of the ribs is seen when tlie mini her is in excess of the 
normal. 



38 


DEFORMITIES OF CONGENITAL ORIGIN 


SKC. I 


Funnel-Chest 

Synonym — Pectus exca vatu in . 

Tins deformity is usually congenital, although it is likely to be 



Fkj. 23. — CVnigt-nitiil J)(rj)r<is.sion of tlie Stermiiii, from a girl ageil 12 ytftirs. 

aggravated by adenoids or nasal obstructions, or by rickety softening 
of bones. 

In the less marked degrees therc3 arc depressions in the 
gladiolus, rarely in the maiuibriuni. In the worst form tlie 
whole sternum is depressed, and the lateral diameter^of the clM 3 st is 
incni^ed (Figs. 22 and 23). 

No treatment except removal of the nasal and post-nasal 
obstruction, and breathing exercises, lias any effect. 
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Congenital Elevation of the Scapula, or SprengkiAs 
Shoulder 

This is a soinewliat rare condition.^ Zesas “ in 1904 collected 
more than a hundred cases; Horwitz^ summarises 120 reported 
cases, and adds 16 unpublished cases, if the deformity were better 
known, it is probable that this number would be exceeded, especially 
as the asymmetry of the shoulders and the associated deviation of 
the spine often cause the exact nature of the cases to be overhxjked. 
'J'lie observations of Euleuburg;^ Willett and Walsham,^ Alclhirney 
and Sands ^ excited little attention ; so that when Sprcngel ^ in 
1801 described four cases, his name became associated with the 
deformity, which is now generally known as Sprong(‘Ts shoulder. 
At the present time the bibliography ivS extensive, and the writer 
refers the reader to a complete list at the end of this article taken 
from llorwit/iS paper in the American Journal of OrUiopcdic Suryenj, 
vol. vi. Xo. 2, p. 200 et seq. 

Symptoms. — The symptoms are an abnormally high position 
of the scapula, a difference of 12 centimetres l^eirig noticed in 
Kriihlich’s case, leading to obvious asymmetry of the should(?rs. Tn 
9 per cent <4* •* tlui cases recorded both scapuhe were elevated. 
Usually more or less rotation of the bones is present about the 
antero-posterior axis, so that the vertebral bonier is no longer 
parallel to tin.* liiui of the spinous processes, but is inclined in siudi 
a way that the upper angle is nearer the mid line than the lower. 
The rotation, however, may be in the reverse* direction.® 'Fhe 

* Not so rare as Sir J. llutcliiiison states, I'ohjclinic Jour., Si?]>t. 1901, |». 1‘2G. A 
ease (leseribed in this article is sj>okcn of as tlie first tyi»ic:il oxamjile rccogniscil in 
England. 

- XcU^'hr.f. orth. C/iir. I’d. xv. Heft 1. 

•* A me r.* Jour. Orth. Sunj. vol. vi. No. 2, \\ 260. 

^ Arch./, klin. Chir. Hd. iv., 1868 ; quoted D. G. Zesas, “ Ciber den angeboreiien 
Il'ielistfiiid dcs Scludteiblattes,'’ Za7j»r/tr./. e>r^/f. GAL’. Bd. xv. Heftl, 190.5. 

® Traim. Ilot/. Med. and Chir. Soc., 1880-1883. 

A', r. MeA. Jour., 1888, p. 582. 

^ “Die angeborene Verscbiebuiig dcs Sebnlterblattes nach oben,” ArrJt. /. klin. 
Chir. P,d. xlii. S, 3^ .515-549, 1891 ; and Ceniralh.f, Chir., 1893. 

* AVhitinaii and Bradford and Lovett say’ that tlio lower angle i.s nearer the s}>iiie, 
yet th^ illustration^ in their work .show the reverse, and this is particularly noticeable 
in Bradford and Lovett’s work, Orthopedic Surgery, p. 390. In Gibney’s ca.«!e {2'mns. 
Amr. Ortkop. Assoc., 1901, ]>. 308) the lower angle is described as overlapping the 
spine. In this patient, however, there was a history of fracture of the clavicle when she 
was eighteen months old. 
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clavicle is usually sliortened/ and II. A. Steele ® states that the 
difference is as much as one inch, so that, the Rca])ula and the 



Fl(f. 24. — Anterior view of a jjirl, age«l 7 years, witli Congenital Elevalion of tin? 

SliOulUer. This L?ase is liescribeW by Angustus Wilson and .J. Torraiu*e Hugh as “ A 
case*of Anomalous Spinous Process of the Seventh Cervical Vertebra Articulating 
with the Scapula” {Ann. Simj. vol. xxxi. p. 46S vt s&j.), 

shoulder are nearer to the spine, as though the shouyer girdl^ had 
bof^^ine shortened on tlie affected side. The upper angle of the 

• Tridon, Jiev. iVorlhojt.i dan. 1905, p. 71. 

^ Trans. Amr. (hihop. Assoc, vol. xv., 190*2, p. 18. 
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scapula is unduly prominent in the iieck.‘ The range of mobility 
is lessened,^ elevation of the arm being especially interfered with.® 



I'lc. 25. — I*osU'rior view of the (::usi! in Fig. 21. The Elevation of the Left Seapuhi, its 
Ahnornml Siiape ainl Oiitlim*, are seen W’ilsoii and J. Toirfince Ruglj). 

Ihe disability at first may be slight, but it is more evident about 

that Kdllikcr {Arch. f. klin* Chir.j 1891, Ikl. xlii. S. 9, 25 ; and Ccniralhl. f, 
Unr., 1^895, No. xxvii.) diagnosed the prominent angle of tlie scapula in the neck as an 
•ixostosis. 

^ Freiberg, Annals of Surg., May 1899. 

Gr, rather abduction and elevation, and this is an important point, as it serves to 
‘ d ‘ lentiate the condition from inequality of the shoulders due -to scoliosis. 
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puberty, a point noticed by Weiss and Frohlich,* when manual work 
is often commenced. It is evident, therefore, that disability becomes 
greater rather than less as time goes on. The upper part of tlie chest 



Fig. 26.~Tlui Positions assUTni'd liy th« Slioultlors on Extension of the Arms in case, 
Fig.s. 21 autl 25 (H. Augustus Wilson ami J. Tormuctj Kugli). 


is often badly developed and narrow in its transverse diameter, and 
in bilateral cases the dorsal and lower cervical vertebra*' are 
prominent ; in unilateral cases the spines are often* deviated' from 
tl# aflbcted side, althou^^di the deviation is occasionally in tla^ 


' lt«v. mild, th VKdj June 1, 1902. 
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Opposite direction. Torticollis has been noticed on the deformed 
side in 14 eases, and facial asymmetry in 20 cases. 

In unilateral cases the patient presents an asymmetrical appear- 



t'K!. ‘27,— 'I’lu! InipiovtriiuMil ill the AJoveiueiiis of the Lt^ft Upper i:xtifMiity, after o].eraUon 
oil case. Figs. ‘24 and ‘2r» (H. Augustus Wilson and .T. 'J'orraiice Rugli).^ 

one shoulder being liigh, and the head drawn to the side of 
the triform ity. , 

Iho atlectioii has been observed on tlie right side 49 times, 
‘•dd on the left 69, and has been noted to be bilateml 14 
^’dies. JV)th sexes are etiually affected, and there is one 
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case reported by Sick where several members of one family were 
deformed in this way. 



Fj«. 28, Posterior View of H. Wilson’s .’UhI J. Tornmce Kdgli'.s cam* of a girl, 

ageil 16 years, (lescril)«<l iis “ .Anomalous Trocfess of Hoveiith Cervical Vertebra 
aiticuikting with the Scapula.” 'rhe left shoulder is elevated and the left scapuhi 
is higl). 

Pathology. — Horwitz' states that the scaimlar index is expressed 
as follows lOO x breadth 

Icngtli 
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III Europeans this index is according to Broca G5*91, and 
according to Flower and Oarson 6 5 '2. 



Fig. 29. —The sume as in Fig. ‘28, witli tin- Arms ExtemUsl. 


I lie adected scapula diflers from the normal in 
W The clianged reliitiou of the scapular diameters to each 
• othejr. • 

Q>) The curving of the sni)erior border or bending forward of 
the supraspinous portion. 

W Ihe piolongation or rounding of tlic sujierior median angle. 
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(f?) The presence of exos’toses or bony plates and articula- 
tions with the vertebral column. 

(a) Diameters. — In Horwitz s tables the change in the relation 
of the diameters exists in 53 cases, or 39 per cent. These alterations 
consist of a diminution in the vertical diameter or an increase in 
the horizontal, the reverse not being observed. 

(h) Curving of the superior border or bending forward of the 
supraspinous portion. — This was seen in 25 Ciises, or 18*5 per cent, 
and is due in all probability not to pressure exerted in ntcrOy bnt 
is part of the phenomena of the failure of descent. The scapiila 
originates in the cervical region, and failing to descend, the 
supraspinous portion may develop in the contour of the surrounding 
structures and ])e(?ome curved. 

(c) Prolongation or rounding of the superior median angle. — 
Twenty cases, or 1 8*5 per cent, show a definite bony prolongation at 
the superior angle or upper third of the median border. In several, 
an exostosis or bony plate was palpable. Many cases likewise 
show a broadening of the superior angle — a condition normal to the 
lower vertebrates. 

{(1) Exostosis and Articulations. — Thirty-four cases, or 25 per 
cent, show a bony, fibrous, or cartilaginous attachment to the 
vertebral column. Twenty-seven of these were bony.* The 
abnormal bone usually runs from the superior median angle, or the 
upper third of the median border, to the transverse process of a 
cervical (fourth to seventh) vertebne. In one case (Lameris) a 
strong band ran from tlic base, at the inferior angle, to the fourth 
dor.sal verteljra. Tlie osseous union is usually by means of a 
triangular-shaped bone whose base rests upon the scapula, and the 
apex upon the transver.se process of a veitebra. The union is 
either by means of cartilage at one or lx»th ends, or by 
direct bony growth without cartilaginous intervention. (Figs. 
30 and 31.) * 

As to the origin of tliis bony articulation. Is it of primary or 
secondary growth? Willett and Walsham^ believe it to be of 
primary growth, and advance ceitaiii cogent arguments, regarding 
it as a supra -scapula, which has become secondarily fused with 
the spine. In fact, it is a peculiar development of the supra- 
scapular epiphysis which normally exist? as a « narrow .ridge 

* In of my cases this was presejit, and iti one operated on by me a bony plate 
was fonn#bii the rifjlit side, and a lihrous plate on the left. 

* Loc. c.ii. 




Ahtt.Mo-Pn>tt?rioi Skin; 



cHAf. 1 CONGENITAL DEFORMITIESvPF THE T^NK 47 

of bone lying posterior to the scapula, and ia therefore homo- 
logous to the supra- scapular bone of some of the lower verte- 
brates. 

Amciated Abnormalities. — Defects of the Ribs and Vertebra ’, — 



Kfi}, 30. Drawing of tlie Portion of Bone rcniovcil from If. Augustus Wilson .imlJ. Toriancc 

Hugh’s case (Figs. 24-27). Oa the left an articular surtiioe with the spine existed, and 
on the right a second articular surface for the scapula. 


Tlu‘se were fouml in 22 cases, or 1 6 per cent. Two cases presented 
cervical ribs on the side opj)osite to the defonnity. Spina bifida 
in the cervical region was observed in five cases, and spina bifida 
occulta from the second lumhar vertebra to the sacrum was noticed 



Km. 31. — Tin*. Bonn roinoved from II. Augustus Wilson ami J. Torrance Hugh’s rase, a girl 
aged 16 years (Figs, 28, 29). At the spinal end it was firmly aukylosed, and at the 
scapular cnil there was a well-rounded ai'titMilar surfiwn*. * 


by Sick. Deficiency of ribs and vertebne was reported by Willett 
and Walsham ; ’"displacement of the spines with fusion by Hibbs ; 
fused and irregular ribs by Fairbank ; missing ribs by Graetzer, 
Fairbank, and Milvvard. 
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Befzciim Mmculatiire , — 'rhe trapezius is tlie iiuiscle most often 
alfected and is weak iii every case. It is soinetinies completely 
absent or defective in some of its parts. The pectoral is major was 
completely deficient in one case, partially defective in two. Com- 
plete absence of the sterno-mastoid was oliserved by Kayser. Other 
muscles affected are the seniitns magniis, levator angiili scapulfe, 
infra-spinati, latissimus dorsi, teres major, })ectoralis minor, and the 
rhomboids. 

Humerus and Clavicle . — Jn 18 cases, shortening of the humerus 
on the affected side was reported, and of the clavicle in 12 cases. 

Other deformities of a hewil- 
dering variety are found, and are 
more frequently seen on the side 
of the elevated scapula. 

As to its causation^ intra- 
uterine malposition has been citeil 
by Sprengel,^ who believed the 
deformity to be ihie to the arm 
having been for some reason dis- 
placed behind the back, and re- 
tained theie l)y pressure of the 
uterine walls. It can be shown 
experimentally that tlie shoulder 
is then pushed upward. Tiie effect 
of amiiiotic adhesions has been 
invoked,'' and even intra-uteri ne 
anterior poliomyelitis has been 
suggested, althotigh it must h(‘, 
new to all of us that anterior polio- 
myelitis may be accompanied by 
the formation of new bone. All 
our experience is to the contrary. Kaiisclr*^ believes * defective 
development of the lower portion of the trapezius to he tlie 
cause. Neuro - muscular theories, based on the analogy of dis- 
turbanqes in certain neurons, have been advanced, but without 
proof. 

Biiefiy, embryology teaches us that the primitive anterior .limb 

* Lite. cit. , , 

“ Sclil^nge, BerL klin, IVurhcmchr., 1S92, Jahrg. 29. Also Transoc. Omnan 
Surgitia^l dongvm^ Band ii. S. 212 ; and Arch. J. klin. Chir. Baud xlvi. 

(J^vniralbl. f. Chir.^ 1901, No. xxii.; aiul Mitteil. an d. (Jreicsgeb. Band ix. Heft S, 
sections 41,5444. 



llij. 32. — Bilateral SjtreMg< rs Slioiilder in 
a girl, aged 5 years. 
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is a cervical a])peiidage.‘ The early liistory of tlie human embryo, 
together with the points of origin of the nerve-supply to the upper 
extremity, confirm this view. Sprengels shoulder may, therefore, be 
regarded as a failure in the normal “ descensus scapulie,” that is, an 
arrest, combined with inaldevelopment of tlie embryonic shoulder 
girdle. To this all the ehccts- seem to point. The development of 



:ii\. TluJ Miiiu; .^s in 'TJ, be- Fit;. :54.— -Tim apim.-iraiict'. presented by the 

ion* opm jitioji. 'I'he oiilliues of the patient In •'^nd 33 one year .alter 

>:i;apuhc jire imlie.itcd, also the right the openttion. Tin* arms arc rai.se«l well 

cerv’ico-doi'sal .sri)lio.sis. The exces- above the horizontal, the seapule h.ave. 

sive fulness of tlu! right side of the descended, and an^ inure nearly normal 

neck, dm; to a JJoiiy Omoplate, is in shape. 

seen. This plmpie articiihite<l with the 

.spine ?>nd .scapula. Un the left, the 

union lietweeii the spine and se.apula 

was entirely ligaineiitoiis. 

iiii abnormal rudiment between tlie spine and the scapula does not 
iiiilitate against the view that we are dealing with defective descent 
of the scapula, inasmuch as this piece of bone, whilst it prevents 

* Cf. Hutchinson and Bowlby {Path. Soc. Tra'/is. siud 1894), wh% reniaik 

that tlio liigh position of the scapula iu these mes corresponded with the normal 
priinifive condition of the limb in the human embryo. 

A.^I. Steele, 'Ikans. A.O.A., 1902, p. 1819, describes two cases tlius : “The entire 
bone is smaller tlian its ftdlow, and the iipfK;r angle is prominent at the base of the 
neck. In general terms the scapula is shorter from above down, anil wider relativel) 
Iroiii side to side.” 

VOL. T 


E 



50 


DEFORMITIES OF CONGENITAL ORIGIN 


SBC. 1 


descent of the scapula, obviously could not explain any active 
elevation/ 



Fl(i. 35. — Sprenyj'Vs Shoulder in a 

cliilil of 2 years, the degree of elevn- Fiu. 3G. — Posterior view of same case 
tion of the left arm before operation. as in Fig. 35. 
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active and passive movements and gymuastic exercises, planned to 
overcome the restrictions to abduction and elevation of the shoulder, 
will be sviMcient. Hut these measures are not likcjly to succeed 
when a rudimentary plate of bone is present, and more particularly 
when this plate is ankylosed to the spine. The surgeon should not 
be satisfied with movements and exercises until tlie arms can be so 
elevated above the head that the palms of the hands are made to 
meet in that situation, and until the child can lay the flexor surface 
of the wrist on the back of the neck. In most cases, either on 
account of tlie deformity or because of the limitation of movement, 
operative interference may be justifiably undertaken. 

The operation which the author has practised in three cases has 
been carried out through a vertical incision between the scapula and 
the spine. Tlie trapezius is detached from the s{)ino, the subjacent 
scapulo- vertebra I muscles are freely divided, and if a supeinumerary 
plate of bone is present it is removed, or if a fibrous plate is present 
it is dissected out. If it happens tliat the vertebral border of the 
scapula is actually lying over the spinous processes, a portion of the 
scapula should be excised. In one instance the wniter found this 
necessary.^ After tlie wound has healed, exercises both active and 
passive must be practised for some months until the movemeaits of 
the arms are ipiite free'. 

Ill some instances where a fibrous band joins the s|)iiie and 
scapula an extensive subcutaneous .section may lie sullicient. In 
a girl it is important to consider the desirability of doing so in 
order to avoid extensive scarring.^ 
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TORTICOLLIS OR WRV-XKCK 

Definitim — I 'irletus — Conijeniial JFnj-NerJc^ Frequenrif^ Causa tin)} ^ J^itholofiijj 
Symptoms^ Trmtwcut — Posterior JVry-Xerk — Latirul Wry-Nevk — tyijinpioj}),- 
atic Torticollis. 

^ymni/n\s — Latin, Ca/pnf ohdipvm, Co/lnm ilistorinw ] FreiK’h, 
TorticoliSf Con tortne ; (Jernian, Fchiefhah. 

Definition. — A deformity, eitlier congenital or acquired, char- 
acteriscd by lateral inclination of the head to tlie shoulder, with 
torsion of tlie neck and deviation of the face. 

Varieties. — A more or less permanent twisting of the neck is 
a symptom of a number of conditions which have very little in 
common. (N)ngenital torticollis is due to lesions of the sterno- 
mastoid muscle ; spasmodic torticollis in most cases is not associated 
with any obvious source of irritation, and is now regarded as due to 
cerebral clianges.^ Wry-neck can also be traced to reflex irritation, 
and it is seen in local painful conditions, such as rheumatic myositis. 
It is also mot with in spinal caries as a result of tlie muscular 
irritation and destruction of bone. A com|mihensive classification, 
based on the literal meaning of the word torticollis, although of use 
from the point of view of differential diagnosis, cannot give any 
idea of the relative importance and frequency of the various kinds. 
The usual division into true and false torticollis, or essential and 
symptomatic, is not very heli>fu]. 

rerhaps the best method is to describe here congenital wry- 
neck, and refer to other conditions in wliich the symptom of wry- 
neck is met with. Spasmodic wry-neck is more appropriately 
treated in the section on “ Deformities arising from Xerve-Ijcsions. ^ 

^ Sir Victor Horsley tr.lls the iiutbor that in fatal casc-i he has fonnd well-niailvv'l 
cerebral arterio sclerosis, and many of these people are prematurely aged and have h;utl 
arteries. 
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CONGKNITAL WiiT-NKCK 

Frequency.— Coii^eni till torticollis is ii comparatively rare con- 
jlition. lloyal Whitman ’ states that (hiring' twenty-seven years 507 
cases of torticollis were treated at the Hospital for the IJuptured and 
(jrippled, and of them 87 were regarded as congenital. During the 
same period, however, more than 5000 cases of club-foot were met 
with. Of 2824 piilients with general surgical affections seen by 
the author at the Kvelina Hospital for Children, wry-iieck was met 
with in 8 only; and of 5070 cases coming under the author’s 
care at the Royal National Orthopicdic Hospital, torticollis was 
met with 15 times. Further, in 5100 patients coming under 
the author’s personal observation in other ways the deformity was 
found 0 times. 

It is more common in females than in males. Of the 87 cases 
mentioned by Wliitman, 46 occurred in girls. Kempf'^ collected 
87 cases, 24 being females and 18 males. 

Causation. — The chief factors bearing on the incidence of 
congenital torticollis are succinctly put by NovthJosserand and 
(diaries Vianny ® in the following manner: — 

1. Congenital torticollis may be either met with at birth, or 
may develop during the early months of life. Tn either event it 
jireseiits the same clinical features and anatomical lesions. 

2. It may be hereditary, and co-exist with other malformations, 
such as club-foot, congenital luxation of the hip, wliich are to-day 
considered as results of iutra-uterinc compression, or of some 
initial malformation of the germ. It is also closely related to 
difliculty in delivery arising from pelvic presentations, impaction of 
the head, and fo'tal malpositions. A history of deliviuy l:)y forceps 
is often* forthcoming ; and sometimes lesions, such as obstetrical 
paralysis of the shoulder and upper extremity, co-exist; but the 
history of dystocia is by no means universal. 

8. The lesion which characterises torticollis is nearly always 
limited to the stcnio-mastoid mu.scle. To-day it appears cei»tain that 
in some eases both sterm^-rnastoids are affected in varying degrees, 
and present the same type of lesion. Tliis alway.s has the characters 
fd ail interstitial fibro- myositis, and there is probably hyaline 

’ Ortho/mlir Suntn-y^ 2ini vd. p. 

- IkiUsah. /eifschr. /, Chir. vol. Ixxviii., June 1904. 

3 JUiK (i*orth.y Sept. 1, 1906. 
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degeneration of the muscular fibre, such as is met with in Volkmann’s 
ischaemic paralysis. 



Fkj. — CougoiiitfU Torfiooilis on thv right side. 

Before operation. 


4. Congenital torti- 
collis is curable by opera- 
tive measures directed to 
the sterno- mastoid, and to 
that chiefly.^ 

Theories of Causa- 
tion. — Many have been 
suggested, but a few only 
can be dealt with at 
length. 

(a) Stromcyc/rs Vmt\ 
— His opinion was that 
during labour the sterno- 
mastoid was injured or 
ruptured and the contrac- 
tion of the resulting scar 
led to shortening of the 
muscle. Jii support of 
this view are the facts 
that rupture of the sterno- 


mastoicl is an acci- 
dent known to occur 
during labour; tliat 
in a definite propor- 
tion of eases of con- 
genital torticollis 
there is a liistory of 
a localised swelling 
of the sterno-Tiiastoid 
having been seen im- 
mediately after birtl), 
or within a couple of 

’ Certain authors have 
advocated section of the 
scalenus auticus, Vmt the 
writer lias not found it to 
he necessiiry, altliough in 
some caj^‘3ai^)ortion8 of the 
deep fascia in the posterior 
triangle must he divided. 



Fj(j. 40. — The same ease jus in Fig. 39. After operation. 
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weeks after that event. This swelling has been regarded as 
a localised effusion of blood, or htematoina, due to rupture of the 
muscle fibres. Latterly, however, the existence of a haunatoma 
has been doubted, and the term pseudo - lueniatoma has been 
adopted instead. We know tliat in a large proportion of cases 
tliere is a history of dillicult labour. Tims, in 2:^] of 40 cases 
collected by Maass ^ the present^ition was pelvic. Mikulicz “ has 
offered an ingenious explanation of the frequency of injury to the 
sterno-mastoid in delayed birth of the head. Owing to compression 
of the umbilical cord forced respiratory movements occur, whilst the 
fcetal head is still engaged in the maternal passages. The sterno- 
iviastoid is one of the muscles of forced inspiration, and therefore is 
contracted, so that tension of the neck, whilst the muscle is rigid, 
will he more likely to rupture it than if it were relaxed. This 
theory, however, appears to me to be fanciful and witliout proof. 

Of late years, owing to the opportunities afforded by operative 
resection of tlie rnusele for studying tlie structural changes, 
Stroineyor’s theory has been considerably shaken. It fails to explain 
cases in which the deformity has been seen in extra-uterine gestation, 
.and all those in which the characteristic structural changes have been 
seen immediately after birth, ^ for such changes require a considerable 
time for development. As often as not, there is no history of any 
swelling of the sterno-mastoid. When a pseudo -hieinatoma is 
present, it has none of the clinical characters of an effusion of 
l)lood, and when incised and a portion removed, no traces of blood 
or of blood-pigment have been found microscopically.^ It is quite 
certain tliat torticollis does not always follow the development of a 
pseudo -hjcmatoma,*’ nor is rupture of the sterno-mastoid always 

' ZettscJir. f. orth. C7mV., 1903, p. 416. - Joachinistars Ilandh. p. 437. 

^ JoachiniHtal and Volckcr, J/avdb,f. orlh. Chir. p. 432. 

^ Nov6-.Tosserand’s Rev. d'orth.j Sept. 1, 1906. 

^ Of. NoT^-Josseraiid {loc. sup. ci7.) and case 11 in Deformities^ 1st ed. p. 191. In tliis 
connection tlio footnotes on page 187 of that volume throw some light upon the point 
at issue. Pinciis had an opportunity of examining the body of a child aged fointeeii 
dnys. A swelling the size of a hazel nut developed in the left sterno-mastoid two days 
after birth. Microscopically, it w'as composed of chronic interstitial myositis, it h no 
trace whatever of blood-pigmont. Obviously it must have arisen in intra uterine life. 

® See cases 89 and 40, Deformities^ 1st ed. p. 190. Also in 7 cases of swelling in 
the sterno-mastoid collected by Whitman {Traiisac. of the Amer. Orlhop. Assoc, vol. iv. 
!»• 292) ifo torticollis followed. In 18 cases collected by H. H, Glutton {St. Thomas's 
DiospUal Iteports^ vol. xvii. 1888), where congenital tumour or induration of the sterno* 
oiastoid was present, in only two did wry-neck follow. Keetloy {Orthop^lic Surgery^ 
1>. 200) states that of 30 cases of congenital hmmatoina of the sterno-mastoid observed 
hy Glutton, Edgar Willett, and D’Arcy Power, only 11 eventually had wry-neck. 
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followed by torticollis. Lliiiing and Schulthess also state that they 
know of at least two cases in wdiich not the sliglitest limitation of 
movement resulted. As Peterson points out, tearing of' a muscle 
leads to lengthening and not shortening, a fact to which Sir Thomas 
Smith also called attention in the discussion on Mr. D’Arcy Power’s 
paper at the Poyal Medical and Chirurgical Society, 24th January 
189:?. 

Experiments on animals have ])roduced neither the typical 
swelling and muscular contracture nor the inyo.sitic changes ; and 
when true hieniatomata have been produced in animals, they have 
not been followed by structural (dianges.^ In some cases the 
typical changes in the pre.sumably injured sterno-mastoid muscle in 
children have also been observed, although to a less degree, in the 
muscle on the other side. 

Finally, injury to the .sterno-mastoid during birth is more likely 
to occur if intra-uterine shortening lias taktm place.'^ 

(b) The difticulties in accepting the simple traumatic view have 
led to a theory advocated chieily by IMikulicz and Kader, that wa 
are dealing with injury, with subsequent microbic infection. Signs 
of the latter are entirely wanting, however, and no organism has 
been isolated. 

(c) Syphilis is an infective condition, but its manifestations 
are not associated with the formation of pus, unles.s pus-forming 
organisms are introdiujcd into the lesions. While the final stages 
of syphilis are of a schu’otic character, the author has shown that 
cases of locali.sed thickening of the sterno-mastoid in syphilitic 
children yield to appropriate treatment, and they e.scape tlic 
deformity of torticollis.^ 

{(1) Since neither the simple traumatic theory of Stromeyer 
nor the other causes just mentioned .serve to explain the occurreiu c 
of wry-neck in extra-uterine gestation, or in those ca.ses in which 
the structural changes were already well m.arked at birth, various 

‘ Witzel, Zritsrhr. f. Chir. IVI. xviii., 18.S3 ; and Heller, ihuL Bd. xlix. p. 234. 

- Liining and Schultliess have published the detiils of a post-mortem examination 
of a chpd, aged u months, delivered by forceps, wlio .showed at tlie time of birtli a 
swelling of the middle jnirt of the right sterno-mastoid musele, which was shortened a'^ 
much a.s two-thinls of an inch {Zfiihchr. f. orih. Vhir.^ 1891, Bd. i. Heft 1. 

In a case described by Hiiusinger (Joneliimstars Ifmulh. p. 432) of a cliild a few 
days old, while the normal niusrle was found to be 9 centimetres 'long, the aftected oiu’ 
was only 6*5 cm. 

^ 1st ed, oase.s 30, 37, 39, 40 ; cf. also Mikulicz {Centrnlh. f. Chh.. 

1895, No. i. S. 2), Kader ilkUr. %. hlin, Chir. Bd. xxvi., 1900, S. 188), Kern!'* 
{Deutsch. Zeitsehr. f. Chir., 1904). 
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mechanical theories have been advanced. Such are intra-uteriiie 
malposition, fixation of tlie head and neck by amniotic adhesions, 
{ 111(1 the effect of obliquity of the fcctal head in normal presentations. 
Th( 3 se fail to explain why a special lesion of the sterno-inastoid is 
present, and wliy tlic neighbouring parts are not involved as well. 

(f) Suggestions as to a nervous origin do not call for discussion. 
The difticulties in the way of accepting eitlier a central (Golding- 
Ifiid), medullary (Gallavardiii and Lavy), or peripheral (Kenipf) 
origin of congenital torticollis are insurmountable. 

(/) The Ischmmie Thcorij. — In 1881 Volkmanii described 
iscliiernic ])aralysis, in wliich a peculiar degeneration of the muscle 
lihres is seen after ])rolonged partial obstruction of tlie circulation 
Similar microsc()})ical cliang(3S liave been observed in tlie sterno- 
niastoid muscle in coiig(3nilal torticollis. The similarity has been 
noted by Volck(*r,^ Kenipf, “ and others ; but no satisfactory explana- 
tion was put forward until Nove-Josserand and Viaiiny, ficm a 
careful and ex pori mental study of the blood-supply of tlie muscle, 
showed tliat it is of such a character that it can be readily interfered 
with. The sternal ])ortioii and middle of the muscle arc supplied 
by the stenio-iiiastoid branch of the superior thyroid artery. When 
this is ligatured, inji^ction material tlivown into the coiiinioii carotid 
or subclavian vessels fails to appear in tlie area of distribution of 
the artery in (picstioii, showing that it has little or no anastomoses 
with its iieiglibours. Fmtlier, the circulation in tliis small muscular 
vessel is readily obstructed in certain positions of the head. Thus, 
(3xperiuieii tally, in the bodii^s of twenty newly born infants it was 
sliown that lateral tlexioii of the hearl, with elongation of the ne(*k, 
and particularly lateral tloxion, with torsion of the ntfck, prevented 
any injection reacliiiig tlie muscle. Tlie injection was arrested at 
lh(3 anterior border of the muscle, the liiiiieii of the artery being 
obliterated at that spot. 

TV) the author the isclnemic theory is the most satisfactory in 
general. I t explains the uniform character of the lesion and the 
nature of the structural change. It also correctly assigns the 
origin of tlie psendo-lneniatoraa, which is nothing more than post- 
obstructive (cdenia. And, finally, it elucidates tlnj partial disti'ibutioii 
of the lesion and the absence of primary involvement of the sur- 
loiindijig parts. 

In certain cases the isclneinic tlieory does not hold good ; for 

' ‘Mills Caput obatipuuij’Wninrs IVl. xxxiii., 190S. 

“ Zeitschr. f, orlh. Chii\ Htl. ii. 
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example, the case described by Lulling and Schulthess ^ is obviously 
a muscular anomaly similar to others met with elsewhere. 

Pathological Anatomy. — Microscopical examination of excised 
portions of tlie affected muscle show that the changes consist of a 
sclerotic interstitial myositis, together with a special lesion of the 
actual muscular fibre, the “ waxy degeneration ” of Zenker, culminating 
in a more or less complete liardening of the muscle and subsequent 
shortening. The sternal portion is chiefly affected. M. Paviot 
reports thus of one of NovcLJosseraiid’s cases : “ The two fragments 

sent (sternal and clavicular heads) 
present tlie same lesions. They only 
differ in the number of muscular 
fibres affected. The lesion is every- 
where a more or less intense sclerosis 
ill the form of fasciculi or skeins of 
fibrils or a coarse hyaline fibrosis. 
At the same time there is the char- 
acteristic degeneration of Zenker, 
swelling of the fibres, glassy condition, 
and disappearance of the transverse 
striation. Here and there some fibres 
persist, with normal striation, but are 
small ill diameter. According to tlie 
part of the muscle examined, tlie 
.sclerosis is more or less intense, 
but the disappearance of the fibres 
is always proportional to the scler- 
osis.” 

Symptoms. — Owing to the short- 
ening of the sterno-mastoid muscle, 
towards the affected side and the 
face rotated to the opposite side. The chin is raised and carried 
forward, especially when an attempt is made to extend the head. 
The lobule of the ear on the affected side is approximated to the 
shoulder, which is itself raised. A vertical line dropped from the 
tip of the lobule of the ear falls more or less inside the middle of 
the clavicle, instead of well outside it. That is to say, the head as 
a whole is shifted towards the sound side (Fig. 41 ). If a vertical 
line is drawn through the centre of the sternum, it will be seen 
that^tlfe bulk of tlie head is on the non -contracted side, and at the 
' Zeitffchr.f. orth, Uhir.^ 1891, Bd. i. Heft 1. 



Fkj. 41 . Postt'iior view of a j\itU*ijt 
with Right Coiigfiiital Toj-ticollis, 
Elevation of the Right ShouMer, 
.anti marked Asynmudry of th«^ 
'IViink, and shifting of the lieail 
to the left or sotuid side. 

the head is laterally flexed 
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same time the aSected steruo-mastoid runs a much more vertical 
course than the normal one. On imlpation, the affected muscle IkS 
hard, but not painful. 

With tlie deviation of the head there are also contraction of 
the fascia and alterations in the cervical spine, In long-standing 
cases the platysma, splenius, and scaleni are secondarily sliortened. 
Since the face is deviated to one side, while the eyes ar^e directed 
forwards, a portion of the visual field in both eyes is in partial use 
only. This in time, as pointed out by Hubscher/ leads to con- 
traction of the field. Joachimstal," in association with Dr. Hugo 



12. Right. Torticollis, 

.showing A.syiiniietry of tlic Fact*. 



Fio. 4.“]. — Tho saim* cljihl a.s in Fig, 42, two 
uinl a lialf yrars alter Section of the 
SWrno-Mastoiil Muscle. ^I’he asYinnielvy 
has nearly disappeatvd. 


Wolir, has shown tliat after wry-neck is cured the visual field 
expands. 

Fadtd and Cranial Astfinnietry ? — In infants this is not mai’ked, 
hut as the cliihl grows older it becomes more evident (Kig. 42). 
Before operation, it is well demonstrated by observing the patients 
face as seen in a looking-glass. After operation, when the malposition 
of the head is corrected, the facial and cranial asymmetry becomes 
very obvious, and in old-standing cases constitutes for a time a 
continual source of distress to the patient. Fortunately the 
asymmetry disappears spontaneously after correction of the torti- 
collis, and the author has been at some pains to ascertain how long 

• j 

’ “ Syrametrische Einschriiiikung der Blickfeldev bei Tortioollia,” z. klhu 

oVuV., 1893, Bd. X. S. 299. 

- Ihid. 447-449. 


Cf. Figs. 39, 42, 44. 
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a period elapses before the disparity between the two sides of the face 
ceases to be noticeable. In a child of 8 years very little dilferetice 
was observable eighteen months after the operation. In another 
child, aged 13, two and a half years elapsed, and in a boy, aged 
16, over three years, before disfigurement ceased to be noticeable. * 
In an old-standing case, with contraction, for example, of the 
right sterno-mastoid, it will be found that the measurement from 
the external angular process of the frontal bone to the angle of the 
mouth is less on the light side than on the left. The nose deviates 

to the right, the left half of the 

lower jaw is longer than the right, 
and the point of the chin is to 
the riglit of the middle line. A 
line drawn through the symphysis 
nienti to tlie inter - maxillary and 
inter- frontal sutures, instead of 
being straiglit, is curved, with its 
convexity to the left. A line drawn 
from one external canthus to tlie 
other, instead of being parallel with 
a line drawn from one angle f)f 
the mouth to the other, conveiges 
.somewhat on the right. At iirst 
sight this gives the impression of 
simple atrophy of the affected side 
from muscular disuse, or, as has 
lieeii suggested, from deficient 
blood -siipjdy on the allected sid<*. 
Apart from the fact that lessening 
of the calibre of the carotid artery on 
the side of the contraction lia.s not been demonstrated, tlie atrophy 
which results from experimental interference with the blood-.suj>ply is 
of a different character from tliat seen in wry- neck. In tlic latter there 
is di.stortcd growth in all directions, and the cranium is also asym- 
metrical. In a right-sided torticollis the frontal bone is llattencd, 
and tlie riglit parietal eminence is more proiiiiuont than on tlic 
sound side, so that the outline of the cranium is an oblique oval. 
The left parietal bone is flatteiied, and the left frontal bone is 
unduly convex. The deviation of the mesial lint? of the ‘base of 
the^&kull to the left is very striking, A profound alteration, tlieiv- 
fore, of the whole of the cranial bones has taken place, a kind ol 



-( ol' bolli .Sti'i'ini-.M.'is- 
toid Miisnlivs, more niiirkiMl on tlie Lcl't 
Side. N ote the !i.s y m me t ry of (lie face. 
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twist of the entire skull, which has been well named “ scoliosis of 
the face and cranium.” ^ 

Scoliosis. — It is pointed out in t]u3 articdc on scoliosis that 
lateral curvature of the spine is always associated witli rotation. 
In torticollis the cervical spine is laterally inclined and rotated. 
According to Lorenz this scoliosis may be of two tyi)es. In the 
first no compensatory curve is jiresent, and tlic centre of gravity 
of the head falls on the same side of the mid-sacral line as the 
shortened sterno-mastoid. Tn the second type the spine is sinuously 
curved, its upper part being dcllocted towards the sound side, and a 
well-marked compensatory curve developed towards the affected 
side in the dorso- lumbar region. The result is that the head is 
displaced, so that its centre of gravity falls on the opposite side 
of the mid-sacral lino. 

After the wry-neck i,s cured, the tendem y is in most cases for 
tlio scoliosis to im[)rov(i with H))pro})riate treatment. In some 
instances, however, no tendency to improvement follows, and the 
scoliosis may steadily progress until a liigh degree of deformity is 
attained. The natural inference is that wry-nc(‘k slioiild he cured 
early, so that the osseous changes may lie as little marked as 
[lossible. 

'fhe asymmetry extends to the clavicles, that oii the affected 
side being shorter than the other, as observed by Witzel.*** 

It has been said '^ that the temperature of the parts of the 
alfected sale, as tested by a sensitive surfnce-tliormoinetor, is half a 
degree lower than on the son ml side. 

Strabisnma does not often result from the deforiuity, as com- 
pensation is effected in the cervieo-dorsal spine. .Vstigmatisin is a 
cause of ac(|uired torticollis, hut is not associated with the con- 
genital form. (Figs. 45 and 4G.) 

Treatment. — The treattnent of congenital wny-iieck is either 
rnaiiipulative, mechanical, or operative. If, in children, congenital 

’ This is to be regarded, as Joacliimstal points out, as an adaptation in the Wolffian 
«'!rise ; and he says that his vieu' is conlirined by the fact that .similar chiiiigo.s are met 
'vitli in long standing (jblitpiity of the head, quite ai)ait from any contraction of the 
sterno-inastoid, as, for example, in scolio.sis higli up in the cervical region. Fjirther, 
the fact that ill time the distortion of tho bones di$ap[>ciirs spontaneously after the 
actual torticolli.s is cured appears to the author to lend support in this instance to the 
Wolffian theoiy. 

Thutach. ZcUsc^i'. f. Ckir. lid. xviii., 1883. Witzel has also shown by experi- 
inents that the artificial production of a Incmatoma in the sterno-niastoid is not followed 
hy contraction of the muscle, either transitory or permanent. 

“ Rc^dard, Traits de chinirgie orthojH^dique, p. 182, 

VOL. I F 
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syphilis is present, mercury should be given in the form of 
Pulv. hydrarg. cum creta gr. to thrice daily, and a 2|- per 
cent strength of hydrargyri oleat. rubbed over the tense muscle. 
The case of Jane G., No. J7, page 189, in the first edition of this 
work, is an instance of the successful relief of steriio- mastoid 
induration and slight wry-neck by tliis means. 

Manipulative , — Tn infants witli little deformity, the mother 
should be told to ilex the head Laterally to the opposite shoulder, 



Fifi. 4.0. — “Oculjir” Torticollis, line lo 
Astigniiitisrii (Rcdarfl). 



FiCr. 16. — Posterior View of tlo; Patient 
in Fig. 45. 


and turn the chin to the same side, several times daily. These 
movements will often serve to arrest an incipient wry-neck. As 
the child grows, a leather or poroplastic collar (Fig. 47) may be 
worn to prevent any return of the deibrmity.. 

Mechanical . — In view of the fact that in section of the sterrio- 
rnastoid there exists sueh simple and eflicient means of cure, the 
use pf complicated apparatus alone is niucli to be deprecahxl. 
Good results rarely, if ever, follow. 

Operative , — -The principle.s which should guide us in under- 
taking operative measures are: — 

( 1) To divide conipleLely the tendons, muscular and fa.sciat bands, 
which prevent restitution of the head. 

^’f2) After the operation, to maintain the improved position hy 
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means of a simple support, and such an one as does not 
interfere with daily manipulation. 

{?)) The after-treatment must include at the same time the 
effective reduction of the deviation of the cervical and dorsal 
vertebrae 

It is now admitted that subcutaneous tenotomy is not always 
followed by complete cure of torticollis. This is especially so when 
the deep fascia and the posterior cervical muscles are adaptatively 
sliortened. As a rule the deformity is not well established until 
hetwoen the first and second years.^ After that, if simple measures 
fail, the sooner operation is done the better. It is true that the 
average age of cases operated upon is much higlier tlian two years, 
but many patients come very late to ortliopiedic clinics. 

Subcutaneous tenotomy for the relief of torticollis has been 
abandoned by every surgeon of experience. A])art from the fact 
that rela[)ses often occur from insufficient division of the muscle, 
the dangers of the operation are considerable. Important veins lie 
very close. Immediately behind the vSternal head is the anterior 
jugular vein, reaching outwards to join the external jugular, situated 
at the outer border of the clavicular head, and there receiving the 
•suprascapular and traiisversalis colli vein and a branch from the 
cephalic vein. The external jugular vein passes into the subclavian. 
Deeply situated behind the sternal and clavicular origins of the 
muscle are the common carotid artery and internal jugular vein. 
The latter has ])een wounded, both in subcutaneous tenotomies and in 
operations by the open method, and fatal results have been recorded. 
In some cas(;s, liowover, either complete ligature, side ligature, or 
suture of tlie vi*in have been successful in arresting the haunorrhage. 
Unless tlie deep cervical fascia is opened, the vein is not reached. 

Svheutanmus !:<rction of the Sterno-Madoid. — Occasionally it 
lia.s been done in th(3 middle part of the muscle, but, on account of 
the close proximity of tlie carotid sheath, section ought never to be 
attempted at this spot. 

The muscle is usually divided at the lower eud at one-half to 
one inch above the clavicle. If the right muscle is afiecte^, the 
surgeon enters his tenotomy knife from the inner side of the muscle ; 
iunl if the left side, the puncture is made at the outer side of the 
uiiiscle.* The knife is then passed beneath the muscle, and its edge 

^ •^oaeliimstal, ibid. p. 47i), records a case of a degree of torticollis in an infant 

weeks old, who was oj>erated on by Bayer, by the Z-shaped resection of the 
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is turned towards the surface. Tlie assistant now makes the muscle 
tense, and it is cut througli by a sawing movement of the knife. 

The only advantages claimed for tlie subcutaneous method arc 
that little or no scar is left, and there is less danger of suppuration. 
The latter point ought not to influence us nowadays. 

Lorenz,^ in order to shorten the after-treatment, has advocated 
subcutaneous rupture of the muscle, or myorrhexi.s, much after the 
manner of Ids well-known method of dealing with the contracted 
adductors in congenital dislocation of the Idp. At the operation, 
directly the resistance of tlie sterno-mastoid is removed, the head 
is forcibly manipulated and rotated in all dircjctions. This ho 
calls Moddlieremhs Iiahu:s:iemni(, its objects being to overcome 
any shortening of the fascia and of muscles besides the .sterno- 
mastoid, and to (jorrect the scoliosis. As far as the myorrhexis is 
concerned, it is not always possible, even in children in the hands 
of practised ojierators.- This procedure is not frecj from danger, as 
a fatal ease occurred in a patient aged sixteen years, as recorded bv 
Keiner.’^ Some surgeons have met with alai niing collapse.^ 

Open divmon of the mvsde is the only rational method of 
treatment. Tliree situations liavc been advocated as suitable sites 
for section of the muscle. These are just bedow tlie insertion into 
the mastoid pioccss, at its origin just iiliove the sternum and clavicle, 
or in tlie middle. Tliere are advantages and disadvantages in pach. 

As to the mastoid operation, (</) the muscle can be stripjied and 
well .separated from its liony attachments witliout the danger of 
dividing or wounding llie internal jugular vein. 

(h) The operation is readily jierformed, and as nio.st of tlic 
wound lie.s within the lim*. of the hair, the resulting sc.'ir is not; 
noticeable. The ili>advantage is the length of the incision required/ 

’ JVi.enf’r nird. I'Vl), 19, IS03; O nfi'nlh. f. I'hir., No. v. ; jriciicr 

lut'd. IVoi'hrnMhr.^ 1902, Xos. ii, ;ind iii. 

- .loJicliiinstal, Udd. p. 4152. Wkn. Jdin. lyocMitschr.^ 1896, No. xliii. 

^ Brackutt, Trunsac. nf A, mr. Orth. Asftor., 1897, p. 110, “found in a cn.se in wlii'.k 
lie carrie<l the conection beyond a oertain point that the syniptorns of collapse were .so 
grave that ho liiid to desi.st. Siibserpiently, after the plaster wa.s taken olf, he couM 
again puluce collapse by over-correcting, lie .suggested tension on the vagus nerve as 
the cau.se.” In a subsetpient discussion Blanchard stated that it was due to sudileii 
cutting olf of the blood -.supply to the brain. Tlii.s i.s the correct explanation, as w;i.s 
shown hy exfteiiinents on the <!adaver in the fatal ca.se recorded by Reiner. 

® liradfnrd and Sever {/ios/.ou Mrd, Jour., Augiust 22, 1907, jv 241) state •“that one 
of the writers lia.s perrornied the division of the mastoid insertion in three cases. Tlie 
rebuts hav»i hocn excclhmt, and tlie method is one which i.s of value in the haiid.s of 
competent surgeons.’' But to the author this method does not present any prepoiuh ' d- 
iiig advantage. 



nip. n 


TORTICOriLIS OR \VRY>NEGK 


69 


Division of the muscle at its mid-point has Ifeeii practised by 
.some surgeons, who believe there is less liability to relapse, because 
the separation of the divided muscle is gre.'iter in its middle than 
•it its ends. The incision can also be made in the line of the 
muscle and in a fold of tlui neck, and the resulting scar is 
less disfiguring, lint the muscle at this ])oint is thick, and the 
carotid artery and vein aie in immediate contact, so that an 
unnecessary amount of care and risk is involved. Further, the 
spinal accessory nerve may easily be divided in its passage through 
ilie muscle or at its |)Osterior border. 

Tlie division of the muscle above its origin from the sternum 
and clavicle attacks the muscle where it is most su[)erlicial and is 
most easily reacherl. Every stage of the operation is seen, and all 
the vessels are avoided, ('ompleto division, Jiot only of the stcino- 
mastoid, hut ol‘ the fascial bands, is possible, and the after-treatment 
is shortemMl. Some surgeons^ have found it necessary to divide 
the scalenus anticns in addition to the steriio-^iuastoid, and liave 
recommended it on the ground that correctinn of the cervical 
scoliosis is easier. Oerdcs'"' emjdoyed it in eleven cases, and in 
Holla’s Clinic the muscle was divided twice in 120 cases. It is there- 
fore evident that this addition to the operation is rarely called for. 

Summing up the methods of open section of the sterno-niastoid, 
1 place unquestionably above all other methods open division of the 
muscle just above its origin from the sternum and clavicle. 

An imp<U'taiit (piesiion is the direction of the incision. It 
may he horizontal, ol»lupie, or vertical. I'he, edges of an ohliipie 
<»r vortical incision fall together better, l.)ut a semewliat longer 
iMcisieu must be made. If the horizontal line is usetl, a short 
incision, not more than to b em. long, is all that is necessary, the 
skin in this region being easily displaced. Using small retractors, 
llie sheath of tlie sternal head is e.ximsed ; it is opened, and the 
Umdons carefully divided on a director, the division being from 
iudbre backwards. 11ie clavicular head is then similarly treated, 
JUid the fascial bauds of the muscle sheath, and of the 
iieiglibouring deep cervical fascia, ani picked up with dissecting 
forceps and carefully divided. The size of the gap which follows 
fhe retraction of the muscle is considerable, and an iue.xperienced 
f^nrgeoiuis apt to. be disturbed at the depth of the resulting hole, 
hen the operation is carefully done, no vessels require tyiiig. 

* Genlrs, CeidralU.f. Chir., Vtib, 0. 1907 ; Roiiker, Cmtralhlj, Chir,. April 20, 1907. 

- Ccntralhl.f. Chir.^ 189i>, No. i. 
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After complete section of the muscle the surgeon or his assistant 
should take tlie patient’s head in both hands, and hold the shoulders 
firm. The head should be then brought into an over-oorrectetl 
position, so as to overcome all con traction of minor muscles. The 
closure of the wound is of great importance, and minute care should 
be devoted to it. If tlie horizontal incision be used, it is found that 
very frequently the scar widens, and later on becomes very unsightly. 
Therefore, one or two eflicient sutures should be applied, and the 
edges of the incision brought together (dther by buried sutures or 
by Michers clips. Tlie wound should then be covered with silver 
foil, and left for four days. 

The objection to the liorizoutal incision is the cicatrix, which is 
especially important in girls. Even when the skin is drawn up, so 
that the resulting scar is at first below the clavicle, in time it shifts 
its position, and appears liigher in the neck. As the patient grows, 
the cicatrix grows too, so that what is quite a small mark in a child 
is considerable in an adult, and keloid is apt further to complicate 
matters. The broadening of a horizontal scar made in childhood is 
often very extensive, owing to the pull on the parts, especially in 
carrying out manipulations, and the .suture scars are very prominent. 

With the object of avoiding the.se disadvantages the autlior ha.s 
used an oblique incision along the lower part of the anterior edge 
of the sterno-mastoid. By retracting very thoroughly, the whole 
width of the iiiu.scle can be divided, including tlie fascial bands in 
the posterior triangle. The cicatrix falls in a natural fold of tlni 
neck, and does not stretch iu the same way as the horizontal one. 

The oblique inci.siou has been employed on several occasions, 
and prolonged observation of the scar shows that it remains a thin 
line, and does not widen. Even after the incision has completely 
healed it is always advisable to keep the scar covered with gauze 
soaked in collodion for at least two months. In this way successful 
results are obtained. 

Whatever operative treatment is adopted it mu.st lie remembered 
that it is only the first step, and completion of the cure depend.s 
upon* the subsequent handling of the case. Practically tlie after- 
care resolves itself into the treatment of cervical scoliosis, and wc 
fail to see how division of the sterno-mastoid, however tliorougldy 
done, can enable one to dispense with or curtail thfe after-tr6atnieiil. 

is also difficult to understand, from a mechanical point of view, 
in what way the total or partial extirpation of the sterno-mastoid 
differs from complete division. 
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Mikulicz * advocates this procedure, and states that after- 
treatiiieiit is not needed, while recurrence of the deformity is not 
met with. Other surgeons, however, have met with relapses, and 
it is certain that a large cicatrix must inevitably result. Complete 
extirpation is followed by paralysis in the nrea of distribution of 
the spinal accessory. Again, the natural contour of the nock is 
destroyed by removal of the sterno-mastoid, and the contraction of 
the resulting cicatricial mass leads to recurrence of tlie detbrinity, 
and has called for secondary excision. Further, there are the risks 
of injury to the large vessels of tlie neck. These considera- 
tions therefore induce the rellection that this procedure is not to 
he lightly niidertaken.“ It is certain that many good results have 
been obtained in paitial resections, but in the writer’s opinion the 
continuity of the muscle is just as mueli inti/rrupted by a coinplete 
transverse section of it as by excision of lialf an inch (tr so of its 
lower portion. At the same time partial resection is a method well 
spoken of by surgeons of repute, sucli as Holla, Jalfe, Nove-fJosseraiid. 

Finally, plastic metliods of lengthening the alfected muscle have 
been carried out, sucli as oblique division and Bayer’s Z-shaped 
method. Wullsteiii has combined partial resection of the alfected 
muscle with sliortening of the opposite one by pleating. This is 
unnecessarily severe. 

After’ Treatramt, — The plan tliat the writer has adopted, after 
first seeing it employed l)y Mi’. Longworth Waiiiwright at the Fvelina 
Hospital, is as follows : — 

The head is put into the over-corrected position, and tlie shoiihler 
on the affected side is W’ell drawn down. Tlie jiarts are tlien fixed 
by the following arrangement in plaster of l\iris : — A piece of house 
Haiiiiel is cut of such a shaiie as to cover tlie back down to the crests 
of tlio ilia, the posterior fisjiect, and sides of the neck, tlie vertex 
and sides of the head, reaciiing over the forehead to just above 
the supraorbital arches. A second piece, precisely similar, is cut 
and is soaked in moist plaster of Paris, and c[uickly adjusted to tlie 
back, neck, and head in the over-corrected position. A strip of 
llanuel, of sufficient widtli, and soaked in plaster of l^iris, If then 
Jilaced round the neck, thus ensuring a correct lit of the first piece 
here, and it further acts as a collar for the support of the liead in 
its new position.* Whilst this is being done an assistant passes an 
^ Vcnlralhl.f. CJur., 189.5, No. i. 

All iinitnictivo article on this subject is “ tJber die s|)iit. Reaultatc' der Re.sectioii 
'it s Koptiiiekers boiiu muscularcn Schiefhalse iiach Mikulicz, ” Zcitschr. f. orlh. Chir. 

ix., dealing with the late results in Ihirty-fouv i iiscs. 
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ordinary roller bandage round the chest and abdomen, and round the 
head, neck, ami shoidders, to keep the large piece of flannel soaked 
in plaster in position. 

When it is necessary to dress tlie 
wound, tlie bandage can be divided along 
the mid -line of the ciiest and neck, and 
tlie plaster cuirass temporarily removed 
and re*applied. After fourteen days the 
cuirass is rejdaced by a leather or poro- 
plastie collar (Fig. 47), which is worn for 
four to six montbs. It is taken off 
daily, so that active and passive move- 
ments may be carried out, and a great 
deal of the success of the treatment dei>ends upon the con- 



Fic. 47. — A CoIImi' inaiU* nf 
leather or poroiila-sfio IVlt for 
tlie artiT-lreaiimMit of Con- 
genital Tortieollis. 



Flo. 48.- -Left Torticollis, showing the inctliotl of fixing the hcail 
ill the ovcr-eoiTeitol position, after operation (Whitman). 


scieiiti 9 u.siiess with wliich these movements are practised. Wliit- 
inan’^f method of applying plaster is excellent (Fig. 48). 

Among other metliods of immediate after-treatment, Mr. Owen 
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maintains the head in place by sandbags until the wound has healed. 
When the patient can get up, he is directed to walk about with a 
bag of sliot in the hand of the contracted side, and told to carry liis 
head to the opposite side many times daily, practising in front of a 
mirror. At night he is advised to sleep on the affected side, with 
the liead raised on a pillow. Bradford and Lovett use a metal 
apparatus (Figs. 41), 50). 

Sayre’s arrangement of an artificial stcrno-mastoid (Fig. 51) 



Fni. 50. — 'riiu Si4)j)ort Appliol. rostvi ior 
viv-w. Brad ton I ami Lovett.) 


applied to the op[)osito side is a very useful adjunct for after- 
treatment in children. 

Recurrence of the Deformity. — This is traceable to two causes, 
incompleteness in operating, and insuflicicnt aUeiition to after-treat- 
ment. The remedies are obvious. 

Finally, the best results arc obtained between the ages*of two 
and twelve years. 

Posterior torticollis. — The usual congenital type which is asso- 
ciated with contraction of the sterno-mastoid is known as anterior tor- 
ticollis. Occasionally the posterior cervical muscles are in fault, par- 
ticularly the trapezius and levator anguli scapula*, lii some instances 
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this appears to be a variety of congenital elevation of the scapula. 
Fi’equently tlie deeper muscles — the complexus, splenius, trachelo- 
mastoid — are involved. 

Treatment of these cases is dilficult. So many muscles are 
implicated and are so deeply placed that section is inadvisable and 

dangerous. It is recommended that 
they be stretched by forcible manipu- 
lation under an aniesthetic, and the 
head maintained afterward in the 
correcteil position. It is better to 
stretch the tissues moderately on 
several occasions than to employ what 
may prove a dangerous amount of 
force at one sitting. 

Occasionally the lateral structures 
of the neck are affected, and still 
more rarely both sterno-mastoids are 
shortened. '.riie effect is curious. 
The chin points forwards, and the 
head is sunk into the neck. 



Flu. 51. — Sfiyro’s Ai raiigLMuoiit for Elantir 
Traction after o^ieration for Congeni- 
tal Tortitjoliis, The elastic hainl is 
pliicnl on the sound side, ainl jjasses 
iMitwceii the forehead and shoultler 
pieces. 'Fhe el.'istic bainl is gradu- 
all}'' .sliortcned so as to obtain over- 
corn ‘ctitui. 


AoQUI HKD Toimcoblits 


Displacement of the head from 
cau.ses other than congenital is usually symptomatic. We deal 
with it here in order to make the clinical picture more complete. 

As we have remarke<I, classification of the varieties of torti- 
collis is dilficult and not satisfactory. However, we present the 
following : — 


A. Acute. 

1. Myositis of the cervical muscles, usually rheumatic 
or gouty — the ordinary painful stiff neck. 

2. Secondary to cellulitis of tlie neck arising from angina 
Ludovici, or the bursting of a suppurating tuberculous gland 
into the tissues of the neck. 

yy. Subacute. 

Arising from tlie enlargement of glands in the neck or 
from infiltration of cellular tissue in tonsillitis, diphtheria, 
and measles. According to Wliitman ' tliis form also arises 
from irritation of the peripheral nerves in the naso-pharynx 
^ Orlk Surg, 3rd ed. p. 049. 
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or its neighbourhood. He fails, however, to give any 
evidence in support of this view. 

C. Cl ironic. 

1. Congenital — already dealt with. 

2. Traurnatisni of the head and no'ck — unilateral dis- 
location of the lower cervical vertebra* causes periiianent 
torticollis,’ unless reduced. 

^5. Cicatrices of the skin and muscles. 

4. Iteilex irritation from caries of the spine. Here the 
moveiuents are limited in all directions, while in the 
congenital form only those movements are curtailed in 
which the affected muscles are involved. 

o. Neuralgia of the nerves of the brachial plexus.“ 

(5. Scoliosis. 

7. Astigmatism.^ 

8. Frequently repeated movements of the head, as in 
the case reported by Annaudale,'’ of a girl aged 24 years, 
a weaver, who was obliged to move her head rapidly from 
one side to the other, but especially to the left. In her 
case the spasm developed in that side. 

9. 1 tickets. 

10. Paralysis of the spinal accessory nerve. 

11. Spasmodic torticollis. 

In fact, acquired torticollis is largely symptomatic, and 
its treatment naturally depends iipon its cause. The acute 
and subacute forms usually disappear rapidly when the 
irritation ceases, but some cases of painful sLifl-ncck leave 
behind them a degree of permanent deformity. 

^ Tabby, Enctjcl, M>:d. vol. xi. p. U04. Also Walton, Jiuaton M>:d. and Sii/y. iTour. 
(■\lix. 17, 445. 

Dblliijgcr, rather wed.-chir. /V#-s.sr, 1889, No. 48. 

^ Redard, TraiU jmdiquc de chir. orth.; Bradford, Trans. Auicr. Orth. Assor. vol. 
i 46 ; Stevona, Arch./. OphfhaL, 1887. 

* Lancet^ 1879, vol i. p. ,55,5. 
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Coinmital Aymo:uf tin: Hndiusmul of fhe Ulna — Uhih-hand Cuiofedikil Uontivdion 
of Iht Finiirrs Sjnidad ul i.^ni oi‘ irMrd-ilwfen ■■ -l^ol — Snpprt.s.'nun 
of ihf r,'<-'---AIarrniJoii)fliiit^^ - Giiiaidit<nt ~ '(-oioitnital Forwu iiuf of the 

Llmb.'i anti litfra-ntt rlac A ihpttfatiot). ~-Ut(tIiiiit:nta.vtj or Ah^nl FaicUa 

Uontjenital Genu Ilfrnrvafum — Congmiltil Curmtun' of the Intf — Ahsenvr <f 

the Tihio and Fihn/a dongntttal Hammer Tors and other l.hformitks of the 

Toes — >>iiiifiri'ssviii uf Si gnienU •f the fAtnhs f\,)uiftiit<tl ('onlrai tHots tf the 
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CONCJENITAI. Am.SKNCE OF TIIK liADlUS 

Tins (.‘onflition U umisiial Iioeves stated that at tlie Koval ()rtho|)a (lie 
|[u.spitiil alM.iut ihree cases were seen annually. .During tluj last 
eighteen years the author has met with eleven cases, one of which 
is ligured heie (Tig. .V2). In an aiticle on congenital absence 
of the railius, .M/CuitIv ' has stated that lliere are 45 reconled Cfises. 
Whitman. " aihls llia.t, according to Kotel, 200 have been I’ceordcd. 
liecently Antoiiclli" cullceted and analysed 114 cases, (4 whom 
GO per cent weiai inah;s, 20 per cent lemales, and in the reinaindei' 
the sex wa.s not not«;d. It is evident that the condition is 
sulliciently frequiuit to warrant attention. 

In slightly nioie than one-lialf of the jiumber the nuilforrnation is 
unilateral, the right suhi being more often alfect(jd than the left, and 
in m(».st cases the hone is completely aijsent. In the bilateral 
cases complete deliciency is tlie. ride. 

The whoh^ extremity is somewhat atrophie<l, the forearm 
sliortened, and in some cases very stuntevl. (.{(uierally the ulna is 
curved or bow-shaprjd, with tla*. concavity towards ,i.h(j radial side. 

' An*', of Surg., Jaii. IS90, pji. 41- 17 ; 1h; also quotes Kronig, Mairh 10, 

j SO l. ' f.h'ihuiii'il'te Sni'ijrnf, p. 180. 

^ ZeiUrhr.f, orth. t'hir. IM. xiv., lOOfi. 
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Till* liauil is deviateil, and i)my lie with its outer border on the fore- 
urin, tliii deviation being radio-palmar. On active contraction tiie 
iiiigle formed liy the radial side of the hand and forearm may be 
rarther diminished, so that the parts are actually in contact. 
I’alpatioii and skiagrajdiy reveal the true 
nature of the casfj. 'TIkj hand itself is 
small and atrophied, arni absence of one 
(»r more metacarpal bones, either with or 
without the associated phalanges, is notico- 
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able. Occasionally the hand has been described as being ])cr' 
lectly developed. The thumb is usnally rudimentary or absent 
(Kigs. 52, 54). When ju'esent, it can often be made to 
■^hde up and down, as the metacarpal bom* is wanting. In 
‘wo cases the writer has seen the thuinl), ri*proseiited by iU two 
glialanges, attached to the second nietacarjtal bone by memliraiie 
-nd skin, the lirst metacarpal bone being absent. In one of 
ihese cases an attempt was made to join the iirst phalanx of the 
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thumb to the second metacarpal bone by an arthrodesis, but the 
thumb remained functiunless aftorwrirds (Fig. 53). The grasp of 
the hand is as a rule very feeble. 

In the case of partial defect, wlum the lower end of the radius 
is present, the displacement of the hand is loss marked. 

Observers are not agreed as to u liich portion of the radius is 
most fretpiently wanting, but in the cases seen 
hy the author the uj>per epiphysis has been 
present, while the sliaft and lower epiphysis 
have been absent. Witli appropriate troatinont, 
, and after watching the cases for over twelve 

f years, some development of the sliaft of the 

.. radius lias lieen seen to take [Jace. 

Fre(]uently other developmental malforma- 
: I tioiis (Figs. 55, 56, tu) and abnormalities 

! I exist, such as congenital liydroceplialus, ectopia 

i ;| vesicas, am! horse-shoe kidney. Occasionally 

I th(*. viscera are so abnormally dcvelojied that 

! /. ... the child is born dead, (;r life s|)eedily becomes 

{ extinct. One commonly recorded defect is 

absence of the ventricular septum of the 

Kk;. fii.— Congenital Ab- Apart, liowevcr, from such ]>alpal>le causes 


Kio. fii.— Congenital Ab- Apart, howovcr, from such ]>alpal>le causes 
Thnnib. runt'io-.io'rsii of enfeebled vitality, it is well known that the 
(ir i'ii i '/ outlook is poor in even uncomplicated radial 

defect All observers agree tliat these patients 
show a general want of resistance, and usually ilie young. 
Kiimmel is convinced that the prognosis is gloomy. Several 
cases in adults, how(?\'er, have been recorded, and 27 years is 
the most a'lvanced age which has a.s yet been noted. In one 
instance a fairly useful band was present, and the patient was abh^ 
to write. 

iEtiology. — Henry Ling Taylor^ sums up two of tlie theories, 
generally advocattal : - 

“ The first tli(H)ry assimilates the condition to the arclii- 
pterygbal or primitive fin theory of (legem bauer. According to liim 

tlie arm consi.sts of a stem ami four ray.s. The first ray comprises 
th<5 radio-scaphoid, trnpe/ium, tlie first imdacarpal hone, and two 
phalanges. According to this theory the bojiy defect is alw^ays a 
su]>p'f^.si(m in regular order from aliove downw’ards of one or more 
' Tninn. Avifr. Orth. Ass. vo!. x. p. 174, 1897. 
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liiYS, and nervous intlueiice is ratlicr blindly invoked as a causative 
laotor.” 

As this theory, does not ejcplain those cases vvitli o. woll- 
jj'volopcAl tlunnb, its advocates assutiie that tliey are not examples 
.>[■ an absent radius properly speaking, but cases of fusion of the 
viidiuft with tlie ulna. 

“The second theory ascribes the anomalies to a mechanical 
namely, tlie pressure of the amnion and deficiency of fluid at 
the time of development of the arms, namely, about tin? fifth week.” 
Tlimii^h the cause of this assumed constriction is im|)crrec 'ly 
known, the tlieory has some stroiig points in its favour, and 
particularly tliose alVordcd by the analogous condition, absence of 
ilic lihula. 'riic tibia is the liomologue of the radius, but tlie 

tibula is analogous in position, and — like the radius — is much 
more exposed to pressure from outside. 

As a matter of fact, absence, of the radius or li))ula, tbough rare, 
is more common than absence of the ulna or tibia. In cases of 
absence of the fibula, the fifth digit is usually lacking, and the tibia 
is sliortencd and lient. Ahny interesting is the ap])earance ni- 
di mplcs, furrows, or scar-like marks, so frequently found in proximity 
to the jirqjecting angle of the tibia, and tlierti is good reason to 
believe that these are caused by the separation of amuiotic 
adliesious. Similar marks have h<;eu noted in defect of the radius, 
r.ij. ov(U‘ tlie styloid process of the ulna (Antoiielli) ; about half an 
inch aV)()Vo the end of the ulna (H. L Taylor); over the distal end 
of tlie ulna and on the styloid process (Kiniiisson). In a case of 
Ih'dard’s the linear depression or scar on the skin occupied the 
whole internal aspect of the forearm. Circular constricting hands 
<»f the. skin of tlie forearm are also seen. 

Tlie second tlieory is the one more generally favoured. At tlni 
.siune time, a])art from the diniculty of conceiving how such a 
regular and typical deformity can he caused, and recognising tlie 
lact that congenital anomalies are so frequently noted (dsewhere, 
all of which cannot he ascrihctl to amuiotic hands, the eonee[)tiou is 
rendered still more dillicult by the occurrenco of defect of the radius 
a>^>:Ociated with polydactylism in more than one case.^ AVe* shall 
kave 0(?casion to ]ioint out elsewhere that the su])portcrs of the 

' KirM.'i.>soii, Sainton, and I’aiker Jiave tlrscribod two cases of oongoiiital dt?fect of 
‘ke i-iulins, in which tlic thumb w'a.s strikingly tlovclopod, and possessed tliree 
I'Halangfts. In East's case the tliumb was cleft. Schmidt also records a snpernurncrary 
and Tschmarke seven fingers on the affected extremity. 
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nuM.'liaiiical ami iunniolii; tlioories aiv. propaiiMl t(.» im.'cl ovon these 
points, but to most ])eo]’)]o the (‘xplaiiation will appear far-fetolieilJ 

lievodity is not a marked feature. Hoiivier riM onled oeeurrenee 
of the deronnity in a tatlier and his children. It has been mon; 
ireipiently seen in In’others and sisters. I’lms Tile neke “ records a 
cas(i in whii*h the deronnity occurred in the lirst, second, s(‘V(mth, 
and ninth chihlren of a. fainily. 

Treatment. — The followin'^ is a brief summaiy of what has 
li it her to been attemjdod : — 

1. Tenotomy and division of resistant stnietnres on Ihe radial 
si<hi of tlnj forearm. 

'J. Simple or enneifovni osteotcnny uf tin? ulna, iollowtMl l.»y ovan- 
correction (Hoifa, IJoinano).^ 

d. Excision of one or more hones of (he (:ar]>n.s, and the. 
iiiserlitni of (he nlna into tlu^ eavily. h*. II. Sayri', and 
lio.sw(dl 1‘iirk,* in carryin^Li out tins o[iMralin/j. sharjamed 
tlie end of tiie ulna after the fashion oC a stakt‘, alteinpt- 
^n;^^ as it were, to impale tin* carpus. 

4. [Vavdenhoviei’s pro(*e(.‘dino. — Tiic ulna is split lhroiij..;h its 
mid-line into a radial and an ulnar S(‘Ction. They are. 
separated by allowing’ tlni carpal hmies to (*ome up 
luitweeu them. 1‘y nu*aus <>1' a.ii ivory peg on eaeli si(h‘ 
the ends of the ulna are lix;.'d to the caij/iis. A plastej* 
haudage is put on, and left for four NV(M:ks. I have per- 
formed tills operation thrice and willi success. In.stisnl 
of using an ivory peg I have stiU'lied tln^ jiarts in place 
witli silk worm -gut. 

d. L<uoy .M'thinly, liuding IJardenheiicbs operatiiui ini[)ossil)le 
on account «»f the shortening of tlie soil st vn<-tu]r*s, which 
lendered rutih.! any ati erupt to shill the end of the ulna to 
the centre uf the carpus except by a virtual am[»utatiou 
of the forearm, perhunied the following operation in tin; 
case of a female aged five months: — 

“ The ulna was sevrjred at a ]»oint wliere the free end of the 
up]a}y fragimmt couhl be brought to tlu; semilunar born*. An 

‘ Oil ]>oint sm; l}lai)cliai»l, .S'"?- A; rCdr de. 
fjff-in'ffi.lf.Sf rai-is, lll02. 

“ Jifi'. d'orth., Nov. |). 502. 

* .Soo iilsn V. in-.iliinl, , 7V///J.V. .-//HO*. Orth. Asa. vol. xiv., 1901, {iiid lull 
.1 caSjf willi iuti-rfstiug laioi!}' history hy K. Thoiinis<iri, Trnns. Arner. Ortk. Ass. 
i.v. |). !)0. 

'I'ntns. Atitn'. Odh, Ass. vol. xiv . 1001, }». J'15. 
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iiK'isioii was niado obliquely across Uie foroarin, be^iiinin^ upon the 
(hirsiiui, and j)assing upward and around to tlie llexoi' asp(*c.t, the 
t)hj(i('t being to allow tlio structures to slide uj>on eat-b other, and 
then to be sutunid in the corrected position, thus avoiding th(‘ gap 
i)iat would otherwise be left after a cross section. The tendons on 
file ladijil sidr^ were divided, and the ulna sevcu’cd at the [loint nieii- 
jioued above, the semilunar bone being connected and drilled ; after 
drilling the ulna, these bones were adjusted with silkworm gut.” 

The residt ap])ea.rs to hav(» been succe.ssful. 

0. Antonelli points out that procedures interfering with carpal 
joints a Hi not idt^al on account of the subsequent fixation ; 
and fuithcr-, that tenotomies in an alri'ady weakened ])art 
ought to be avoided. Me claims to have split tlu; ulna 
lougitudinally from the. wrist to near its enbital (Uid ; to 
have S(‘parated the radius thus formetl by tb<; inter].)osition 
of neigbbonring mu.sch‘S. Me then recTilieil by manipula- 
tion the. bend in the ulna, and attached the lower end of 
the newly nnule radius in ]>osition to the ulna and carpus 
with wire. He avohled tmiotoniy of the sliovtened tendons 
l)y Z-sha,pe<l lengthening. ^ 

This o])ei'ation was jiorformed on both sides in an infant aged 
live months, and with a result satisfactory to Antonelli. 

'fhese splitting tn’oeedures are based upon the fact, which 
sliould have beem mentioned previously, that when the radius is 
nitirely or partially deficient congenitally, the ulna is much 
thickened, es])ccially at its lower end, and exteiuls for two-thirds of 
the distance transversely across tlie carpus. The limited experience 
of tlu^ writ«'r in llu'se splitting o])ei’ations has taught him that 
\vliil(‘ the club-hand deformity is rectified, yet pronatioii and 
sii])iiiMtion an; sacrificed to a considerable extent. The net result, 
Ir'Wever, is a gain to the hand, so fVir as its usefulness is concerned. 

(’ONfJKMTAO AuSKNCK OK Till- ri.N.V 

d'lds eonditioTi is more rare than absence of tlie radius, but 
Ivmnnud and Hoffmann mentioii a case.' It has been foiiiul to be 
^ravditary by liobert. 

fliejunid deviates to the ulnar side, but it is more useful than 
'•'hen tlu; ladius is fleficient. As a rnh; the third, fourth, and fifth 
'‘‘igcrs are snp])ressed. 

^ Tntits. Aincr. Orth, Ass. vol. xiii. j». JUj. 
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Cluh-Haxt) 

Normally (lio liaml is tho direct prolongation of the forc-iirm, 
that is, tlio axes of the forearm and hand coincide. When this 
rohiti<»u is disturbed the condition may ho describod as eluh-hand, 



Fi*'. Kkj. 

Aiit.-rir.i' p(v.|.'ri()j- slows uf a cliil.l aHVotr.l willi loft Cliib-llith.l, (.:ini.L;oiiil,al 
( oiilrru tiou of IJijis ainl Kihm s, ainl Talijies K()uiiii.>-\',iins. 


thus l)ringiiig it into line with the delinition of club-foot. As tlnis 
defined, elub-liand may l»e : - 

A. CiiiujrnUal. 

I . No defect or maikcd abnormality of the bones being 
present. 

(o) Cases strictly analogous to congenital club-foot or 
(‘untraetural. 'I'lieso lire excessively rare. 

(/)) Cases where the deviation d(3pends on congenitid 
dislocation of the wrist; likewise very rare. 

2. Deviation associated with defect of one of the bones 
of Llie fore-arm. 

(tt) I’artia]. 
ih) (.'omplete. 
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H. Aaiiiirrd. 

I. Various paralytic and iieiiro-iiiiiscular lesions. 

‘J. Deviations due to disease of the wrist-joint and 
caipus. 

*5. Those de]>endent on acquired curvature of tlie })ones 
i»r llie forearm. 

•1. Aladelnngs sublnxation. See vol. i. ]>. :U)|. 

While eon«r(inital e-luh-fnot, meaning congenital tali})es ocpiino- 
varvis, due to (•ontraetioa of the muscles ami tendons, is coinmon, 
all analogous condition of the hand 
is exlieniely rare. Conversely, con- 
eviiital cluh-foot, dm', to ahsemai of 
lone, is iMri‘, hut in tlie hand ali- 
sciice of bones is the most usual 
(•ans(‘. \Vc liav(' already mmitiomul 
liie etfeets nf {ibsmiee of the radius 
or ulna on the hand. 

r.ouvi(*r was the first to jaddish 
any eonsidmable contribution to 
i.lie subject. Of liis 24 (iases, 8 were 
due to contract an', without <»sseous 
Ui'fect. lloffa found rel’eren(*e.s to 
1 2 cases, /engerly to 1 9, and E. 
lewcnkran/ ‘ to oT. 

Souk*, vuduable remarks, bearing 
on the a;*tiology, will be found in an 
article, by (1, K. Idlintt,' on a ease 
"l‘ multiple congenital deformities. 

Kirmisson, in his work on "‘(’oii’ 
u'ciital .l)cformitii‘s,” devotes considerable attention to the subject 
sillier examples have lu'en cartdhlly noted in eases of extreme 
monstrosity, but as a rule no detailed description has lieen given 
die observer’s vision being foensed on graver anomalies i*lse 
w I Minx 

In order of fre([nenc.y, the deviations observed were: *ilnar- 
’r'linar, ])alinar, radio-palmar, ])nro ulnar, pure dorsal, and radio- 
'‘'nsal, and gimerally the affection is bilateral, in the majority of 
' ases alinormalilk's existed elsewhere, and have been noted in all 

’ “ lllior koiij^a’iiilalo Koiitraklnrcii iler oWnui Extruinitiiton,” /t itsc/ir./, orth. 

■ lid. \iv., IMO:., Heft: 1. 

Trims. Amrr. Orth, .Issor. vol. xii., LS90. 
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cases except ten. Tlie co-e’xislini; abiiorinality must lVei[VUjntly met 
with, is jh's rt:rnfi>. In Whitman’s Avork on Df/ormitics (Figs. 737 
and 73S) the association of hand and foot dedonnity is well depicted. 
Three tiim^s has cliih-haiid from mnscular and tendinous contraction 

on one side, with radius defect on 



th(‘ other side, l)een noted (Picstall, 
(’ -r u V e i 1 h ie r , Him hacdi er ). Fol V da v. t y 1 - 



Kkj. 5s. ( <.‘on I 'l'i. ."ia. -;V .'iiiiiliii D'-I'm mil v in 

traciii)!! <.>1 till- lit?!*; tin.- ri;^lit li.iml ot I lie .-vamt! 

l‘ ft liaii'l. ill a ^-irl j.ril iriit as in Ki;;. r>S. 

15 yi;ai'.-.'. 

ism ami variou.s conmmital dislocations, atresia ani, malformations 
of the ^uiiiitals, ami utluu* am)malii‘s havti hcen seen, and are of 
importance from the a?tiolo.i;ical standpoint. 

A detailed description of tlie sym|)toms is uniK'cessary, hut a 
skiagram sliould always be taken to a.sc.crtain which, if any, portion 
of bone is wanting. 

As to tlie causation, the theories can only he shortly referred to 
here. Thn-c aie worthy of con.siderati«)ii. ’rho.se are : — (1) A nenro- 
genetic origin, due to abnormality of tlie nervous system and intra- 



i MAP. in 


CONGKNTTAL DKKOltMITIKS OF THK LlMIiS 


uteriiii:' disease; { 2 ) Iiitra-iiteiine malposition; (‘^>) A detect of 
(iiivtilopmeiit. 

weiglit ol* evidence appears to be in favour of a iHfuro- 
ueiielie orij^in, but in a lew cases there seems to be valid evidence 
in favour of intra-iilerine malposition. As to llie tliird cause little 
is known. 

The trealiiient should l)e conducted on gmieral oithoptedic 
juiiiciples. If operative procedures are attem])ted. tlujy should b(‘ 
(Miried out on tlui liiie.s described 
in congenital a,bsem.'e of the 
radius (p. MO). 

( »N'( ; FN ITA C ( 'UNTIJACTION OF 
THK FiNOKMS 

This is (juile distimT from 
contra<,*tioii of the palmar fascia. 

(ir Dujuiytren’s defoi'inity, (’on- 
gcnital contraction is met with 
;is tlie. only deformity, or it may 
lie a vletail of some graver ab- 
norinalily, siieli as club - hand, 
synihietylism, and cleft - hand. 

I’lu^ thumb,' or one or more 
(Figs. oS, nO, (JO) (if tin? lingers, 
limy he affected, and the devia- 
limi is palmar, dorsal, or lateral." 

If the coiil,ra.c(ion is marked, 
there is imue or less luxation of 
the, alfecled jnint, whicli is nsiially 
the lirst interphalaiigea.1, and this 
is sometimes deseribisl as con- 
genital dislocation or sublnxation of the linger. An exception 
mu.st be made to this in the case of contractions dependent upon, 

' ‘‘ Foiii;,(;-lK)t ” or “ .Kliuii|nlimmi‘ii ” are t<Mjns sonuTiinos u.svji.1 by CoutiiiLMitaf writers 
to ili.vserilio au opjiosetl and adducted inwitiou of tlio tluwiib. (.)n looking at ilu? liand 
lioin tin* donsal aspiMd, the tlmiiib st.-cni.s lacking. In tbese cases it may b»; possible for 
tin; patii'iit to bold light articles, by pressing the index linger against the doi'.sal surl’aee 
'■'I tile till* mb. 

Klnmplinge,r/’ Ooigt-bot,” “digitu.s valgus et varus, ’ arc all objectionable 
teijiis. Ill tbese rani ileronuities it is lietler lo use dcsiniplive lenuiuology, even if 
a IS eiimbroii.s : thus, congenital lateral (radial or ulnar) •leviatiou of the index linger 
;it the (ii«t interpbalangeal joint. 



I•''I^;. i'tO. ( ‘niigeiiital Tout raclioii of lln* ring 
and little ting<i>. in a buy agnl o years. 
Tin* palm isenliiely tVei* from i initraetioii. 
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or ill all events accompanied by, alterations in the direct ion of the 
jtnnt surfaces.^ 

(lenerally the atVection is limited to the fifth tinker, Imt at times 



i’hj, »n, fhj. ti-j. 

foalrartioii of lliv liliU- of lltr liaml, ainl t»t Hit.' lin;: :ni<l 

liltli' (iii-’t-r'i <if lilt' It'll liaiitl, ill all iiil’iiil, a.yi'tl '1 natiilli'.. 


the ring-finj^^iT and idl llui lingei's ji 



Kit;. 63.- -A Dor-^al view t>t' Uic I'-ft haMil ii 
62, .sliowiij- till: I Iy|ifi-fxtiit'i«iii of tin*, 
eiialaiiiri'^ in ( 'oiiu'iiital i ‘iiiih:i.rtirni o 
fi(i;(i*rs. 


contracted.' (’ongenital con- 
traction or jnilmai’ tlexion 
of the first inlerphalaiigtial 
Joint of the little finger is 
often hereditary. Further, 
it is frei]U(‘ntly associated 
vvitli (Congenital ha.]nnier'toe 
i Fig. 00), and in tliat event 
the .second toe i.s oftmi 
affected in lioth feet.’' Some 
cf^^iMt'Oital contraction of 
FiiM the little finger is not at 
all uncommon, jairtiiadarly 
in women,’ and it is only 


' KnllikiT, '‘Digifiis \'ii];(u.s i-t V.-inis,” .Joacliim.star.s Utuidh. lIi? (liscrilics a con 
liitioij of obliijiiity ol tlw* lioad ot the iiictaiMi pa) houo, leailing to ahiluclioii of tlic litlh* 
linger, hilt iiiasniiich .'is the joint surfaces were .still in oontac.l no dislocation wi^.s jircsciit. 
Tubby, l.st edition, lig.s. lOo, 106, 108, 110, 111. 

■’ IJild., 1). 2 lie 

^^\illi;im Adams, ^Viifrudionu/tJie Fiitijits mid /[miiiiifr-liM\ 2iid edition, p. 1'6. 
Ciiurchill, fjondoii. 
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it becomes troubli?some that it comes under the notice ot 
die surgeon. Adams states that no deviation is observed in the 
l.ilth^ finger at the. period of birth. On this yioint it is permissible 
to diilTer from him, and the author has seen and tigiired eases wliicli 
pi-ove tlie contrary. 

T1i( 5 affection piogre.sses through three stages. In the iirst, 
llicie are seen some Ilexion of the second and third plialanges of the 
little tinger, and some inclination of tliem outwards tow^ards the 
pie<lian line of the hand. No contracted Ijauds of fasclai can be 

^ /' '■ ... ! ■ ^ 


i ; i ■ 

i ^ 

. \ 


Fm. ()1. I’ll.. 05. 

T!u- '.■.riiidititHi orOu' in Fig.-'. 01 ;m<l 0‘2, .mI’Iit Ijvalnn-nt I'V opir;il i.ui .•ni.l 

iii.'iuijuil.ition. 

felt, nor is tlnu'e any shortening of the skin on tlie jialmar as}>ect t>f 
tlni linger. 'Flie ibcxed jdialanges ean in m.any case.s be restored lyv 
gentle manipulations, but they dro]) .^o .s(»on as the extending force 
is removed. In the second stage, according to ..Vdanis, tlu‘ Ilexion 
of tin; second and third phalanges is increased and permanent, and 
the fu'st ])halanx is liyper-exteinhMl.^ Any attempt to straighten 
liie finger is resisted by the contracted skin and ‘agcia, aiul by the 
sliorteiied lateral ligaments of the artiimlations. This sl^ige is 
readied at about the seventh to the toiitli year. In tiie third stage, 
not only is the deformity aggravated in the finger originally alVected, 
init the other digits begin to contract, althongb the jialmar fascia is 

^ Oil this point tlio author ditlois IVoin Adams. Tho first |dial:iii.v is hyper ext oiidiMl, 
ihii seoond i.s Hexed, and the tliird is extended, and he is sujiported in this eonti-ntion 
>'.V Joa(‘hinist.ir.s description and lignre.s. 
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lun’or iiiNolvoci, as in DupuyLreiis contraction. In the congenital 
form, according to Adams, a central longitudinal band of contracted 
fascia makes its aj)pcarance «m tlu^ ilexor asiiect of tlie phalanges. 
This band is not a, thickening of the digital prolongations of tlie 
palmar lascia, wliich are situated more on tli(‘. lateral aspect ot‘ the 
phalanges. Occasionally in the third stag(‘ the threl^ }>halanges are 
hyper-extended instead of Ilexed. 

AVith reference to the ietiology, little? is known beyond the facts 
that the affection is both congenital ami hereditary. A shortening 


/ 



Kk}. 'riu' (»r tln! infjinl wlxi'it* Ii.iimI*' stiMi in j». hO. 

'I'lin htUi? t-Dt*.- ;»io ' V i-niitraclid. 


of the flexor ternlons witliout |>aralysis of tlie extensor,' contraction 
of tia? skin," ligamentous contraction of the Ilexor as[>ect of the 
affected joints,' liave been suggested by various authors, amongst 
them the late AVilliain Anderson.'’ "J’he opinion is expressed that 
the clii<?f agent in causation is an insullicient growth of the lateral 
ligaments of the plialaiigtial joints, their growtli not proceeding pari 
pasHv. Vvith that of tlie lames. 

The only account of a dissection wliudi I liave come across is 

‘ Ijertianll's Ifaiulb. ilt/r KindcrknmklieUen. * 

“ Jjtuh rt, Septf.Tiiber 1 8rir> ; Ilirst.fM*, M^d. Tim* a, M.'iivli ISnj. 

Ai'pandalc, M(dhj/'}ii(tt und of tht: s mul Toes, I'M in 

bur^di,’‘l-SOr», |). 

* “ Li'ctiirii'i on Contraction of tljo and Tuo.s,” Ltnirrl, .Inly ISlll. 
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iluit by !>• lAJckwiKxl^ Ho states that “the band in question 

consisted (»r a tld(,*kenin<:5 of the dij^ital laseia opposite tlu^ ilexor 
aspoet of the proximal intev[)halan‘4eal joint. Exccqitiii'^ that it was 
Ihiekeiied and sliorlened, the linger was perfectly natural” Still, as 
alnnidy oliservtjd, in (‘Jirly eases no band at all can bo l'elt.“ 

Usually the allectiou is, as already stateil, most marked iji the 
little linger, and diminishes towards the radi;d side, but (!XCeptions 
lo this havt; been recorded. "J'hns Major 'M-ecorded contiactioii in 
the little and ring lingcu’s of botli hands, and .Annandale descrilies 
hilatoral eoutra.ction of the index and little fingers. 

Diagnosis. - -1. From Dnpnytreu’s contraction. The following 
tabh' gives tiie distinctive jioiuls: — 

Howji.nifiil Cant radio a. Hupnytrnrs iJovirartioii. 

AgiMtf onset [nhuK'.y and ehildliood. Ad nit life. 

Se>: .\h)R; ofl.<‘n feinah*. More, often male. 

Koiut. of origin . Fascia of lingers. Fascia of palm. 

Parts alleettid in (Viitral portion of palmar Lateral portion of palmar 

fill gi.*rs I ) rol ongati oi i . p rol i nigation . 

Pii.'itiuii '‘f I'irst is liyper-extemled, tin; Fiist and second lle.\o(l, 

plialnnge-s second is Hexed, ami tlie ilie tliird is generally 

third is extended. extended. 

l''rom contractions of the fascia and tendons (Figs. (>7, (18) 
oilii'f tliaii Diijuiytreii’s. This i.s generally made clear by a history 
of injury, of .su])j)uration, of .some nerve-lesion, or of arthritis 
di-lbrmatis. Occasionally scans w’ill In.* found about the forearms, 
wrist, or liugcis. 

Treatment.--- In tin* lirst stage it is sullieimit to .stniigliteii tlie 
aliocied liugvr.s by freqmmt |»a.ssive movements, and to fasten a 
small malleable, iron splint to the. back of the hand and to the 
lingor, so that tlie latter i.s retained in a fully extended })(.»sition. 
In suitable, cases a little ap]dian(?e made by the instrument-maker, 
Mattliieu of l^iris,’ may I»e used. This consi.sts of a splint adjusted 
l'» the |)almar surface of the metacarpal bone of the little tinger, 
'\dli tlie llangij turned up around the ulnar lioixhu’ of tlie liaiid. 
b> the ihmge. an adju.siable sj>ring is attached, which draws ^laok- 
wards a plate Ixiaiing on tin* back of tlie lirst interphalangaad joint, 
•^ny appluinee u.sed shoidd be rmnoveil tlinaj times daily, and the 
*'’ygers ]»assively exereis(‘d. If all these means prove insunieieut, 
' Site. Trans., ISSli. 

I'oi t, hrs liitfonniU's •‘iiihit'n.italrn et nnivistH tirs tfoiots^ 'fhrse, Pjiris, ISlJa, p. (10. 

ilcllni.ui's ,lon.r. f. Ki in/rrLra nJrhritai . lJuiid Iviii. 

/''><*. sh/j. cit. ^ l\(»lliki?r’.s figure in Joacliim.stid'.s lluiuihiirh. 
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division of the shortened hands of fascia is (’ailed for/ the ling( 3 r 
being put up after the op(3ration in full extension on a small 
nialhnibh' iron splint. 

In piu'forniing this little operation, the fascia knife is passed 
between the skin and the hand, and the latter cut transv<n’sely. It 
is always advisable, after inserting the knife benc-ath the skin, to 
pass it up and down for a short distanci^ so as to sever the iine 
processes whicjh pass from the fascia to tlu.; skin. As a rule about 
three punctures are inquired to eac^h phalanx. 



Flii. 67- ( ''.'111 I’.'u t ion nl'the Oii'il.s, 

t'l Imvi; fioiii I'iltli. 



Ki<j. OS. KiDiit vifW (if till- lliiinl in 
07 sfctitm of :ill llu^ 

l!«‘.\nr IimhIdiis ;i1 tin* wrist. Krrr 
niDVflii'. Ills I.)!' til'.' lillUflS InllnWi tl. 


Vogt “ reconinui'iids a |)rocedure which has also been carried 
out l)y Hester,'* making a V-sIu^xmI incision, tluj point of the V 
being towards the root of the fmgm’, through the contracted struc- 
tures, and uniting it uj) again in Y-shape. Voudray reconimciids 
r(3S(iction at the first inteiphalangeal joint. 

Unfortunately tlu^se c-asiis show a strong tendency to relaj)se, 
and it is well to warn the patient that after a finger has been 
straightened, a long (jourse of mechanical tn’atineiit will be m^c’cssary 

^ CT. lAfui'mitifiSj 1st etlilioii, p. 243. 

^ ' Difs cliimrgisclieTi Kianklmiten der olicrcii Extniinitiitcin.” rVoV. Lirf. 

1.0. - Aor. SH/;. nit. 

‘ “ Traitoindiit do t'l llf.vioii flu petit iloigt pur la ivseotion,” Sevi. inM., LSliri, 
No. xlii. 
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v.> iniiintain the hu prove nieiit; For this purpose an apjwiratus 
.iiuilur to that Tised after the operation for Dnpiiytniii’.s contraction 
()02, p. 810) may be worn day ami night for three montlis in 
. ases in the second stage, and at night for a Airtlier period of tliree 
montlis in cases in the tliird stage. My colleague, Mr. Alnirhead 
Little,’ has tried forcible extension in a case, but the affected linger 
showed a marked tendency to re- contract; this he hoped to combat 
bv a .sim])l(! sj)lint he liad designed. 

In inviiterate cases, and in people who obtain their living by 
iiianaal labour, the pro])rit‘ty of amputating the offending digit 
ought to be discaissed with the patient. It may be added that 
tenotomy has not ]»roY(*d successful in late cas(‘s, as this operation, 
when done in tlie lingers, is liable to be followed liy non-union. 

( -ONCKNITAB I lEI'OKMlTIKS OF THK HaNDS AND LlNlDCIIS 
WEIUIED FINdKKS 

Syiion vins- — ^(jiulnct i/liimi ; }f \ SyrnhictjiHn Jiliros((, o,s,sy.v/. 

In I be (amdition. known as webbed fingers llune is more or less 
'lose union of eontiguous digits. Three varieties icxist: — (a) 
Those in which union is by skin 
‘"‘Ifi and fibrous 

Mssue (Fig. 09); (c) the bones 
:ir«' mole or less fused logetber. 

Ihifortunatidy, i'rom the 
point of vi<*AV of tn^atimmt tlu^ 
aclnal condition is not so simple 
and .straightforward as tliis classi- 
ti'iilion suggests, '.ihus a, syn- 
da(g\Ti;i eutaiiea, in wbi<di two 
higers are miveloiied in acommoii 
dioalb of skin, ainl have a eom- 
>“on nail, is (dteii a. more difli- 
ealt condition to remedy than a 
‘Diion inelnding filrrous elements, 
knl lint so e.\ tensive in ehar- 
ter. The syndactyly is often 
'■^sociated with otlau’ a,bnormalities, such as polydactyly and 

liih'rnijfitninf MetK JA/y., May ISiM : “ Rnnarks (»n Coii^^onital Coiilrai’tioii.s of the 
-infers and tlieir Tmitinent by Foruihle Extension.'’ 



lo. Oa.-— A severe examiile of Syndaetylisiii. 
On the riLilit Jiand tliere are two .sui)er- 
miiiierary tlniinhs, tlie index tiiij^vr is 
l»ai-lii\lly joined to the nii<ldle liiejier, and 
the .*<on tissues of tlie niiihlle, rinj^, ami 
little lingers are fused. On the left hand 
a Supernnnierary Thnnih is prest^il, and 
a wide cleft exists helwven the index and 
middle linger.s, whilst the soil tisMies of 
Ihe middle, ring, and iinlex lingers are 

fiwi-il . 
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I'ctrodiictyly. An intorestinj^ variety is that in vvliicli tlie bases 
of the tiiig’era are scparaleil, but distally they are united. This is, 
sonietiiues spoken cd’ as laUi(‘e-like or “ j^itteifdniiige.” ' Such 
eases alV»)rd strong reasons lor assuming a mechanieal origin. It is 
passible tliat tlie lingers have' develoj)ed se])arately, and then later 
for some reast)ii they have been pressed so closely together that 
adhesion lias taken place. This assumption is increased wlieii \ve 
notice that sometimes at the point of union tlie last ])h.danx of one 
linger overlies that of the other.- 

'i’he alleeted fingers are n.sually tliose on the inner side of tlie 
hand, fusion of th<‘ tlmmh and index linger is very rare, hut an 
excellent example is ri.'corded hy Uoiieayrol.'* Klaussiier ' diseussi's 
and pictures an inten'sting ease, which is either syndaelylia of the 
index linger and a thumf) of thrive plialanges ; or is syndaidylism. of 
a double index ling»n‘, with suppression of tin' thumb. IJoiicayrors 
case is all the more interesting because the ulnar lingers are 
normal ; w]ien*as in most of the rare case.s nM'onlcd, in which tlu‘ 
tliumb is involved, tln^ c.ondition is associutetl with close union of 
the fingers.'" 

lioucayrol thus sums up the leading theories as to causation 

1. i.esiems of the fetal iiervi)us system. (Jules (iuerin.) 

2. Extenial pres.sure and traumatism during pr(*gnancv. 

((h’uvidlhier.) 

.*). Kmhryonie amniotic adhesions. ( l.ajmehaigne.) 

4. Amniotic h>o[»s or bridles. fDareste. ) 

5. Reversion to liarly comlition. (Darwin.) 

IJoldmaiD’ .<ays syndaetylism may lie rightly n'gaided as an 
arrest of development, since, during hetal life, the ling(*rs ai’e hound 
together for a time by webs of varying extent. The tliumh almost 
always remaims free, and in most instances two fingers only, usually 
the third and fourth, are bon ml together. The.se facts can at (»nce 
be explaim^d by I'eferring to what takes place in the development 
of the hand. It is kimwn that the. thumb becomes detached from 
tlie lingers about the .seventy-liftli day of fetal life, whilst the four 

' Klaussner, Ubrr MUHbUdiiinjfii der mnisrhlicbm frlicdmasRt.n^ Wi«*sl)a<l(jii, 1900. 

00. 

- ('f. Klfinssner, op. ciL li^. |». 00, /ind .skiagram, j». 01. Fniiii these illiistraiimis 
we cannot icsi.st llie imjirQ.ssion tliat liiifjcrs which were develoifod .separately liavc heeii 
bound (ogothcr hy a constricting band abmit fclio level of the first intcrphahni'^eal Joint. 
iCorth. Jan. 19()r>, with fig. and .skiagrams. * (tp. rif. pp. 29, JO. 

Cf. itasch, /P'UnPje zur kfin. Chif. Ihl. xviii. Heft 2, 1S97. 

'' Hdf.rwj^ f. kUn, Cbir.y 1891. 
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jiiii;<vrs remain bound togotlier for a inueli longer time. It will 
lluMvfore be evident that the disturbing cause must arise after the 
thumb has Itecome distinct. The snbse(|ucnt seitaration of each 
iimau* docs not take ])lace simultaneously, but in the following way, 
lis is seen in the larvie of the triton and proteus. 'Hie foreHiiger, 
.ifter the tliiimb luis separated, sends oil* a branch, which constitutes 
ilic middle finger, and from this main branch secondary branches 
iu o seuit off which form the ring and little fingiavs. We have there- 
(‘.in> to sup]K>s(i that some ctiuse, the exact nature of w'hich we are 
unable to determine, delays the separation of tlie hranelies. 

Like many pecnliar liand and foot conditioiis, syndactyly is 
markedly hereditary. Audehcrt' recr)rds its transmission thnmgh 
fdur generations, ami El)stein “ through live, the tiansmission being 
through both mah'S and females. Such examples arc very instnui- 
with regard to the Mendellan vi(‘ws of lienulity, becanse the 
deformity is one wliich is readily nicognised, and a family rotajid is 
easily obtained. In lloncayrol’s case a syndactylons woman liad 
married a man who was no relation and without any liistory of 
deformity, and she bore, normal children. Suhse<pu?ntly she nunaied 
a cousin, who was also normally formed, but slie bore tlinjc deformed 
males and two normal feniales. 

Treatment. — It is rarely that in the osseous variety anything 
call he done, unle.ss tlie fusion is limited to the last ])halanges, as in 
ilu? latticedik(i ileformity. In this case it is easy to s]dit the 
terminal ])halanges by a |)air of sharp hone forceps, allau' dividing 
the soft tissues, ami wlien healing of the ]‘art.s has taken phu’.e the 
result is good. In some instan...*es the synostosis is limiie<I to the 
first ])ha, hinges, the remainder of the lingers l>eing united by soft 
tissues. Tlieii the tirst phalanges sliould be split, and the operation 
ev'mpleted by one of the jdastic inetluuls wbieh w ill be mentiimed 
siiortly. 

Siniph' division of the web almost always fails either partially 
or entirely, beeauso the fingers cannot be kept from re-nniting, 
cicatrisation ])ro(‘ce(Iiiig from the cleft of the iingm’s downwards. 
Ill order to pnivent this the raw surlViccs at the base of the /deft 
must be covoriul hy epidermis. 

Many methods have been emtdoyed to accomplisli tliis purpose, 
■'^oiue of them are the followdng : — 

* “ Syndaclyh; i-t |»olydaclyl« ln'-n'dilain*,” <C Annf. ef th I'fujsiol. tfr. .l'>orth'au.i\ 
N'o. 10. " 

y'lrchow's Arrh. liil. cxliii. Heft 2, 1898. 
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1. After dividing the web, the dorsiil Miid })alniar edi>e.s at the 
base of the (deft may be sutured toj^ethiir. This is not always 
possible, Ijecause the fiu'^ers are so closely placed togetluir at 
their bases, and the thickness of librous and other tissues is sucli 
that sufficdeiit skin cannot be obtained to cover the raw surfiice. 

2. The clefts may l)e lined with a Map, cut as in Zeller’s openv 
tion (Fig. 70). xV triangular Hap, AKT>, is relleeted from tlie 

dorsum of the lingers. The web is tlien 
divided along (M), and tla* division pro- 
longed as far towards the palm as is 
lUM'cssary. Tlie lliip, AKI>, is then drawn 
forwards through llic cdtdt, and its tip 
fixed to the raw surface in the palm, 
'flic remainder of tlie raw surface is then 
allowcil to granulate, over. 

Another method of lining the clefl 
is lodizet’s procedure. A (piadi'i lateral 
doisal Hap is ent, with its base attaelnvl 
towanls tlie ti])s of the tingers. A similar 
lap is eut in tlie, palm, witli its hasi^ 
]H)inting towards the wrist. A eleft is 
made at tln^ base of llie weh, ami the two 
Haps are passcirl throngh, tlie dor.^al one* from hehiiid forwards, 
and the palmar froni hefore hmd^wards (Fig. 74), and tlie \vch 
is snh8e<[iieiitly divided. The details of the operation are best 
explained by the accompanying diagrams (Figs. 71, 72, 7‘>, 74). 

4. The author lia.s devised and jirac-tised the following operation, 
wliieh consist.s (‘ssentially <»f e.stahlishing a listnla completely lined 
with epithelium at the base of the weh, hy kee])iiig a glass rod 
immovahly iixed tlunx^ during the. healing proci'ss. Instead of 
using (|uadrilateral Haji.s, as in Felizet’s procedure, triangular Ha|»s 
(Fig. 75, A and 11) are made in the situation of the base of tlie 
normal interdigital (!lert. Tlie palmar Ha]), A, has its apex upwards, 
and the dorsid Hap, 11, downwards. The dorsal Hap is higlu'r on the 
liand^ than th(3 palmar, hcicanse of th(3 natural oblupiity of the 
interdigital (deft; and the Ha|)s are cut long, as it is found that a 
consid(*,rable amount of tissue is re((uir(i(I to cover completely the 
surfaces of the foramen about to be made. In making the foramen 
at tlie base of the weh, a mere incision is insuHicient. The soft 
tis?fifes must be cut away until a (dear opening, at least one-third of 
an inch in diameter, is 1‘ormed. 


Fl«i. 70. o}u!i:iU<in lor 

Syrul.K^tyls . Fort-xjil.iuMlion 




06 


DKKOUMITIKS OK OO^OENITAL OlIKHN 


The next step, after arrest of lueiiioiTliage by pressure, and not. 
by lii^atun's. as the latter interfere wilili tlie luvilin^i;’ process, is to 
tlraw each Hap throu<^di the foramen, adjust them ear(‘fully, with 
their epitlielial surtaces opposetl, looking towards the centre of the 
foramen, and fix them thus : tlu' ti|» of the palmar llaj) is sutured 
to the lower edge of the dorsal wound, and th(^ ti[> of tlie dorsal 
(lap is fixed to the upper edge of the palmar wound. J'iue silk- 



V. 


Kh.;, 7 .‘». -To ilhi'tr.itr l.in- aufiMU-'s u|n-r:ilioM t'-u- W'l-Mn.'il Kiii>:< r-'. Al A, .1 t ri;iii,v;iil:M' 

is cut, oil till* pfiliii.ir -luriici' with i(> npex !i jiw.ini.s. At U, .1 sci-nnil ll.ip is cut. 011 lit'- 
dorsal siirlMci' vil.li iN ;ip'.-\' dowow.irds. 'I'ln; Maps i.Mu'-ir ! dt' .-.kin aud .''uhcutaiurnu.-'. 
tis'-i.ic, TIm* •Ici'in'r lisMU-'i of tlio wcl» within th^^ liudls uI' tin- l!;ip ;ii'c t-xi ist-d, and 
cai-li [!aj> is pii-'S*;d tliri;ii-:h tin-, ^apand it's tip s.-i-iirca l.y sutun-'. Kdrihis illn^tialioii 
(Kij^.s, 76 , 7s, 7 i); tin- auMior i.-> iiidchtod to Ids IVimid ainl colh a-ui', Mr. K. Ih'ck 

worm gut is found to l)e the l)(ist material for suturc'S. The llap^i 
sliould Ije very candully adjusted within tluj foiiimen so a.s to lie 
snugly. Kven then the forameu has an invineihle tendency to eh »se 
unless it is ketpt disUmded. Fur this jnirposti a glass rod, not less 
than one-third of an inch in diameter, is lu.dd immovably in the 
foramen until it is ctjmpletely liealed (Fig. '7G). It i.s found in 
pracAieti that tiny rod or pin ]»assed through tlu‘, base of the wch 
woif'ks its way downwards towards the tips of the fingers, tluj cause 
being tlie formation of granulations above the foreign body, and 
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sloughing below it. 1'li(3 rod must therefore be held firmly. 1 
iKive devised an a])paraLus (Fig. 77). It consists of a closely- 
litting metal vvristh!t A, carrying two metul arms l> ami IV, wliich 
liold tJie glass rod in place by means of two screws 1) and D’ 
(Fig. 78). The rod sliows no tondtmey to sliift downward, and can 
he removed fbr dressing the wound and tlum n^placed. 

Tliere are some points of importance to be note<l now and later. 
The o])eration and treatment must be comj»]t‘Aely a.s(‘])tic iVom first 



I'jc. Moil, is piissi'il oMiqiii-lv 

tliioMgli till', gap, alti'i' till? .skiii-Haps liavi* 
lii.'i u sill ni l'll so as j.o lino it. 


/) 



.1 


Fig. 77. — 'I’ln* iiuilioi’s Ajijiaiatus, 

ili.‘signi.*il to kirp tin* Gliiss Koil in 
jilai-i', ami pivvi'iil. it. l)t*ing t'oii-,i?il 
l»y granulations towanls tin* tips of 
till- tingi-rs. At .1 is a nii'tal liaml 
wliii'li i‘ni'iri'li-s tin* wrist. li ami 
/i* aiv im?tM.l arms, Ji for tin? palinav 
ami //' for tin' iloi.sal surfai:i'. ( arrv- 
ing till! glass roil ^'w-liii-li is ln'lil 
l»y till' siTiONS />anil />'. 'riio glass 
roil slionlil 111- niori' ohliipn.'. ( From 
.‘I llr.■^\^ing kiiiilly nimlo by Mr. B. 
Wliiti', of WcstminsliM' Hospital. ! 


to last, and the formation ^f granulation tissue avtnded as much as 
|!o.ssil)le. Primary union is essential. The exact position of tlie 
mctacarpo-plialangeal joint is noted, and the direction of the normal 
Vvcl) oViserved. It is very obli<[ue from before Itaek wards and ju)t 
■■^tmight, therefore the jterforation tb rough the web is made*' from 
ficliind downward and forward in an oblitjuo direction and com- 
■uences on the dorsum, a little above the level of the metacarpu- 
i'lialangeal joint. In cutting the triangular llaps the direction of 
liic foramen and the extent of the raw surfaces to be covered must 

borne in mind. 1 hemorrhage is best arrested by pressure, and 

VOb. I H 
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not by ligatures. The parts must be kept at rest, and the forearm 
and hand fixed in a malleable iron splint until healing is complete, 
and in the case of cliildren it is well to secure tlie limb to the 
trunk. Lastly, if the operation is aseptic, very few dressings will be 
required, and the fewer the better. 

When a complete and perfectly lined fistula has been established. 



Ku;. 78. — Sirle virw of 
tliv- witli tlif ap- 
paratus aii'i glass 10(1 
ill plaia?. 'I'lu; 1(. m 1 
slioiiltl be place'l uiure 
obli(piely from before 
backwards, so as to 
follow tlie natural lino 
of the inter - digital 
cdcdt. 



Kn;. 79. —'I ho final slago of tin- author’s operation 
for Wobboii Fingers. A Fistula, completely 
lined with epithelium, having been established 
at the bas(i of the web, tliis is severed by reo- 
taiigiilar Maps as in Didot’s o})er:itioii (see 
Fig, 80). 'The d()fl.i.-(( line indicates the outline 
of the dorsal Map ; the palmar Map is cnt with 
its base in the ojiposite flireetion. 


and not till then, the remainder of the web is dealt witii as in 
DMot’s operation (Fig. 79). The proximal end of each incision 
terminates on the lateral margin of each lower aspect of tJic 
foramen so that each Haj) carries with it, as it i^: laised, u poi tioii of 
the epithelium, lining the opening. The deeper tissues of the web 
are severed, and if bulky, removed, and the flaps are sutured witli 
sill^r.irbrni gut into ];)lace, taking (?sj)ecial care that no raw surface i-s 
lett at the base of the cleft, it is well to retain tlie glass rod //■ 
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aiul it is always my endeavour to avoul tlie necessity of 
-Lessing the wound lor at least fourteen days. In some cases it 
has been left as long as tliree weeks. The stitches an*, then 
leiuoved, as the parts have healed. 

In tlie after-trcjjitment of these cases tliere is often noticed 


a, tendency for the 
lingers to become 
laterally deviated if 
rlio web has been 
thick. Frecpieut mani- 
pulations, alternali ng 
with t!ie use of very 
quail malleable iron 




Splints, or ot a piece p-j,. ,so, of the hu isiuu ;uiil Fliips in Didot's 

<if soft iron covered 'flu* dott.»Ml liiu-s sliuw llu* limits of tin* 

oil the 5u!j:uvut Uiil<i*rs. 

With, wash lea tiler to 


lit the band and lingers, are called fm*. 

r». 'riie. formation of a permanent opening at the bottom of the 
wel) l.»y Iranslixing it with a. silver pin or a piece of rubber and 
vulcanite is not satisfactory. The idea is to leave the foreign body 
in .si/n until the sinus has bi^coiiie lined with 
epithelium. Ihit, unfortunately, the rod will 



not remain in si/u. It moves gradually down- 
ward towards the tips of the lingers, and the 



tissues closi5 above it. 

After the bottom of the cleft lias become 
liiUMl with skin, the web may he either simjdy 
divided — and Zeller does this usually at once — 
nr the actual division may require to be com- 
ilieated by a plastic operation. The. course to 
be adopted depends upon the cliaraeters of the 


. s). -J riijisvLT.st* \v(‘b. A thin membranous web, similar to tliat 

nf tlje ;itTei-ti'(l . , , 11, -,1 

the uqiiatic aiiimals, mnv he dealt vvitli 

"‘'•iiio'l of j,y (livision. Ihit when, as is generally 

!-"• HI Didot. 's y ^ r ’ • ri 1 • 1 

- laiiUoi,. the case, the fusion is fibrous or bony, syiiple 


division will leave such extensive raw surfaces 


"'i the opposed side of tlie affected lingers that fresh union may 
‘ci^ekly take place. In order to obviate this, Didot (Figs. 80 
‘•■d ^1) devised an ingenious operation. 

b. Didol's Operation . — An iueisiou is made along the \)almuv 


''idee uf one linger, and is joined at each end V)y short traiLsverse 
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cuts, so as to form a flap. On the doisiiiu ol' the othei' linger a 
similar proceiHliiig is carried out, <'xcept that the llaj) is in the 
oppositti diiootion. The rcniainin<^ tissues ot the wel) are tlieii 
divided, and tlie dorsal llap of one lin^nu’ covers the palmar surlace 
of the other. 'I'liere arc* certain pnints to he observed diirin<^ and 
after this operation. Tliese are ^(/c) Tlu^ two tin^iirs an> not of 
the same size, and the (laps should he cut aceordinoiy. (d) Tin* 
Haps must not he too hi'ond, othcwwisi* raw siirfae.es will be left on 

the fin»,a.‘rs. (fj The 



\ 

/ 




sutures must he ac- 
('iiratcdy adjusted at 
the hotlom of the 
n(*w ch'ft, so as to 
leave no granulating 
sin-faces. This is 
unfortunately a most 
dillicnlt thing to a,o- 
coiii])ljsh, and failure 
in thisresjiect usually 
vitiates the operation. 
on Tlie. cleft must h(' 
carefully watelied tc 
prevr-ntthe formation 
of new adlu^sions. in 
l,h(* authors ojuiiion 
howevc'r, fi'CMj nen t 
«lressing of the* elel'l: 
is a. cause, of irji- 


Ff(i’. -S'j. Dirtiiiuii t.n XoitoiiV o|M-r:iiioii lor Wi iti.t.-.i ttitiun, granulation.-? 

1' iji;^i*rs. I’liaii^iil.'ir \Olli lln* .-ipici-.s aownw.-irds ;i.r«- spl'lli^’' Ul) aud re - 
viil oil noth piihiiar .-iini dorH.i.l .'iirlaoe.s. . , 

union takes place. 

(c) The operation is not ea.sy to perform satisfactorily on a small 
liand, and .sliould therefore he deferrcid till the child is three or four 
years of age. f/j It is not likely to he suec(*ssful if the fingei'S are 
clcjsfdy joined, because the size of the skin Haps must Ixj so conshler- 
ahle that a very large raw surface must he left denuded. Filirons 
tissue 1‘orm.s, and gi\a?s rise to lateral contraction of the fingers. 

7. N(yrtons Operation } — Small rounded anterior and posteriei 
Haj>s are made at the base of the cleft (Fig. 82), witli their bases 
at the hea<ls of the metacarpal hones. The we)> is dividial, and ili*‘ 


* Augii.st 
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joincMl at their apices. The following ])oints should he attended 

i,»; ((f) The Haps should he thick, so that their vascular supply 

Liood; (b) 'I’hey sliould he rather narrow, to prevent hulging ; 
(/ ) The tissues between the heads of the jnetacarpal Ixmcs should l»e 
l ilt hack or removed, so as to allow the lla])s to meet W(*ll ; (</) The. 
il:ips must b(i long enough to prevent Duisiou ; U) In joining the 
lliH‘S small needles aiid line sutuies must he used, so as to injure 
ihe tissues as little as possible; (/) The new w«ih must ho in a 
line with the natural one; (f/) The lingers must be kept apart as 
imich a.s possible during the healing ])roeess. 



Fit;. First sOi.uo (•! tin- 

t.ion li_v Eoriiiii* l-ii- Wrlib.il 
l■’ill:4,vl■s. ’.riw U'llfrin.i; is ox- 
j)l:iiij(Ml ill I In* ifxt. (Ui-r^or 
:unl Rmzi l ). 



Kk;. >1. -SiM Oinl i.tl Fuij^iU' s (ijii.i:i- 

'Hif Wrl» liiiviiii^ Ivfii iliviUrtl, 
llu* Mivjt a Ii( ' h .'■howu ill th'‘ pn vious 
i.s r.-ipix-a nMinU tin.; iiiidilli; 
J * />' ( Jii-rgi-r mill H.nizi t). 


M. Another pr<iee,dure whieh retpiiros mention is that of Korgue 
iKigs, 8 0-8 (3), A BCD i.s a <piadrilateral Hap, taken from the 
Horsum of one linger and of tlie web (Big. ‘So). After it is raised 
•‘'iillieiently (at (.1 this is being done), the W'eh is eoniplettdy divided. 
lh(; linger (AD) is then covered on its lateral aspect by the 
pr-.'pared Hap (Figs. 88 and 84). This leave.s a tpiadrilateral raw 
'Uvlaee on the dorsum of the linger (C), which is covered by ti lla]> 
vDBKCH(Kig. 8'))) turned up from the hack of the hand; the 
''<p^'‘^<-d surface hH't by doing this being in its turn covered by 
'■'''''■ing the skin together, which is (‘.asy on the hack of the baud, 
' ' the iiitegumeuts are loose there. 
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Choke of Operaf ion . — Tn all cases it is essential to secure an 
opening of suflicient size and in the right direction at the base of 
tlie web. 

1, This in the \vriti‘r’s opinion can best be ejected by the 
niotliod and apparatus he em]>loys, descril>ed on pp. 94-99. And it 
should constitute the first stage in tlu*, treatment, nothing further 
being attempted until complete healing has taken place. 

2. If tlio web is tliin, membranous and incomplete, it may 




Kh.. <StI. 'I’lir i»r 

imi. 'I’ht* H;i|) I'nuii llii* 
• loiNiiin (*f5lu- IS ti;«Msj»os»‘'.l 
jis to tht! riiw Mirt'an.* 

iiii<l tin* skin filers (III llii- 
aors:nii of tin* liunM niv sntur.il 
loircUjcj' ( ncixt*)' Jiii'l Hniizi t I. 


then be com})let<;ly dividwl, care Idiig taken to keep the raw 
surfaces apart. 

2). Ill those cases wliere tlie web i.s extensive, thick, and tla^ 
fingers are clo.se together, tlie .surgeon ninst make his choice between 
tbe operation described a.s bVdizet's ([>. 94), and performing tb<‘ 
follownig operation, as dcviserl by tlie autlior : — 

Tbe epithelial fistula is first made and lined hy flaps as 
di'scribod rin p. 94, and, satisfactory union having taken place, al 
a second operation the web is completely divided. Two large raw 
surfaces are now l(*(t. Ihe skin at the edges of these surfaces 
is carefully undcnniiieil with a sliarp tenotomy knife, and sutures 
are inserted, drawing the .skin edges of each finger as closely 
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ioL»etlier as may be possible without any tension whatsoever. In 
This way it is found that the raw surfaces to be covered are 
.liniinished by one-third to one-half, lly this time all bleeding 
will have ceased, yet if any considerable artery gives rise to 
trouble it should be seized and twisted, but never ligatured, as 
(lie ligature is sure to give rise to delay in healing. And here 
it may be mentioned that the best material for the sutures is 
line silkworm gut, stained with aniline blue black, as the colouring 
{‘acilitates tlieir removal 

Now the point of this operation is to secure healing as ([uickly 
as f)ossible. In onler to avoid irritation of tlie raw surfaces, gauze 
should not he immediately applietl to them, hut strips of sterilised 
tin -foil placed on them, or wrapped round them very carefully. 
Then plain gauze is carefully applied in strips to each finger, and a 
wcilgo of gauze pusluMl in hetwetm them. The hand is then houml 
up, and the limb from the elbow downwards firmly fixed on a splint. 
In many children it is necessary to tie the arm to the side. The 
dressings an^ not removed for three weeks, and it will then be 
fnimd that the raw surfaces have become (‘iitirely covered by 
epillieliuin, and the result is satishictory. It only remains to 
remove the stitches, which* if the opei'ation has been completely 
asi'ptie, will not have given rise to any granulations. Even where 
the union lias been partly bony, especially where the synostosis 
.‘iffocts the second and third phalanges, this form of operation lias 
lieen most successful. 


SUl’KIJN IJM KKAKY FINCEUS rOLYDACTYLISM 

More than five fingers are sonietinies present. As many as 
eight digits have been seen on a hand,’ and once the presence of 
•line digits on a foot has been recorded. Usually abnormalities, 
^iich as syndactyly and a rudimentary condition of some of the 
fingers, are also present. 

The condition is oftmi hereditary, and may be traced through 
several generations, and frequently exists both in tlie toes giid in 
die fingers. (lenerally the supernumerary digits are marginal, 
often central (see Fig. 87). There is seldom any great 
dilliculty in deciding which lingers are supernumerary, especially 

‘ Cf. Ra''i‘]i'.s case, Bntriigr. klin, Ghir. Hd. xviii. llcft 2, 1897 ; ami two cuse.s of 
fnr.-atoil liand, that is a hand haviii<j cij;ht lingers and no thumb (Murray, Mai. Chir. 
•''■’US., 180r») ; Oiraldcs, Maladies chi r. dcs enfant^y Paris, 186;); 



101 


OKKORMITIES OF CONGENITAL ORIGIN 


with tlie «aid of skiagraphy, since they are usimlly ill-developed, 
abnormal, and devoid of a eoiTes|ionding metacarpal boiie.^ 

It is dillicnlt to s])eak of types, as the individual eases vary 
so much, but the most; frequent form is a supernumerary little 
huger. Xi'xt to that is a tloui>Ie thumb, or pollrx duplex. Some- 
times the adtlitioual tliumb* possesses three phalanges (Klaussner). 

Ill other cases each tliumb possesses two 
])lialangos, and each has its own metacarpal 
Imuic. Further, the movement in both is good. 

It sometimes happens that tlie super- 
numerary digit, inore or less perhict, is closely 
united throughout its wliole hmgth with 
another digit. This condition is also semi 
more often in the thumb than elsewhere. 

Treatment. — Tolydactyly ahvays calls 
for surgical inlm vcmtion. It is a. deformity 
and a prominent one, and is ever a di.s- 
ability. Before deciding to o])erate, a skia- 
gram should invariably lie taken, so as to 
Fic. s7. ■ .Sia)eniitiiitmi-y {ivoul tlio lUKSsibilitv of amputating the wrong 
ofth.? ontial VariJry. digit. llieii tlic su])eriiiinu;rary digit sliould 
be disarticulalcMl and removed. 

In the Very ran? event of being unable to decide wbich is 
tlie oflending linger, removal of the additional finger on tlie ulnar 
side will gemerally b(* corr(?c.t. 

Many cases do not recjuire disarticulation, as the digit is only 
attached by skin and membrane. Simple ablation is all tliat is 
netahal. 



srePHKssioN of tiif finckus 

Such a eond[ti<jii is of interest to tlu^ tcratologist rather tliaii 
to the practical surgeon. The lingers may be deficient either in 
number or in length, owing to the absence of their segments, or 
both abnormalities may be present. Such defects may be classilied 
as maxEgiiiai, central, or tiinninal. 

' lleJooi tlic of skiagrapliy iiiistakos wm*. iiuiilo, and the wioiif^ digit 

n nu»vr;d. In a yoimg lady, the daughter of a inedieal inun, wlio was born with 9i\\ 
toes on one foot, the true digit was removed, leaving a snijernuiiierary digit, whiflo 
leiing the outer one, soon boeaim* displaeed. and was a .source of ]»iviii and weakness. 
Ilavwlg aseertained the state of allairs by X-rays, i <loemed it pos-siblc to l»ring tin- 
lM)uy ))as<; of the supeniMmerary digit into ai tienlalion witli the bead of tbe nM;tatars:iI 
b'un*. and was successful in doing so and in improving the appearance of tlie foot. 
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111 maTfjiiial defects of tlie digits, the thnriib or little' finger is 
i.i( king^ JHid ill severe cjises the adjacent fingers as well. Usually 
iije marginal defects are associated with absence of tlio radius or 
but this is not always so. 

l>y soiiKi oliservers ^ cnilral defects, when well inarkml, and 
isj)ecially when tlu; (‘orresponding nuitacaipal bones are lacking, 
,iic. .soinetimes spoken of as claw-hand, lobster-claw hand, or cleft 
hand.” 

Trrwiml defects, or abinn inal shortness of one or more lingers, 
may be due to various conditions. A short and relatively broad 
iinger, or braehydactylia, according to .loachimstal,’^ may lie <lue 
tn ;i. rediu.'tion in buigtli of om; of the constituent elements, 



Vhi. 8S.- Fin.nt*is (f lulia-Mn-i ino Aiu|»ututic.m), iilso (.'ouj^onital 

(.’onstriflious ot tlu.; Foivai ni. 

iin'taearpul ‘ or phalangeal, w-itbout any diminution in their 
iiunilM.u’; or a plialanx nmy be siqijiressiul entirely, but this 
is Mire. 

Another form of tmaninal defect is tlial in wliicb, instead of 
llic normal linger, there is fonml a deformed slump, very similar 
ill appearance to that seen after surgical am})nlatioii. in fact the 
iiiijiression is conveyed to the observer’s mind tliat the absence 
“f tli(» ends of the lingers is tine to their amputation in nfrro, 
flic eo-existtiiice of coiigenilal furrows and annular constrictions, 
is so fretpient (Fig. 8 S), forcibly suggests that amputaHou, 
l‘y means of constricting l.mnds of amnion or (*oils of umbilical 
‘"l i, has taken place. 'Ibat such causes explain this condition 

‘ Vo^t, l^r>‘fuce dcA inaminifirvs. 

For an iutcrestin*; example- c»t’ this deformity, which exItMided throiigli five 
ations, and was iissoeiated with eloft-foot, sei* De/urun'tirti, Isi e<l. p. 506. 

I hrhoir's Airh. Ud. eli. S. 4*2V\ 

Uougliton, Lancet^ vol. ii. p. 10, 1897. 
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is borne out by the facts that on very rare occasions a granulatiiuj 
surface has l>ceu seen, and the rcinaiiis of the amputated fingei 
Iiavo been found loose at birth.^ The author is convinced that 
remains of arnptUated lingers and toes would be much more 
fre(|uently found at birth, if they were carefully looked for. 

In other cases, rudinnmtary fingers are present on a truncate'! 
and deformed limb, and the limb is much shortened. It has been 
plausibly suggestcul that these are rare cases in which the con 
striction of the bands has not been sullica'ent to cause complet.- 
amputation, but has been enough to interfere with the developmeiii 
of that portion of the limb beyond the bands. 

nvniRi'uornY of the fingers 

This condition is sometimes seen at birth in a minor degre'*, 
and l)ec'.omes exaggerated laUn-. 'Flui following forms are described : 

1. Jfy[»err.rophy of all the tissues of the finger. 

2. Lvmpliatie enlargement of the subcutaneous tissues. 

2. A mevoid condition of all tin* soft structures (llillrotb). 

4. The presence of supernumerary phalanges. 

itelative Iciigllioniiig also of one digit may bo due to sliortening 
or i)racliydactyly of the others. In tbo.so rare cases in which 
skiagraphy shows a supernumerary phalanx (Joaebimstal, Leboucc], 
Klaussner), known as hyperplialangia, the finger is not necessarii.v 
lunger llian normal. Thus in Klaussners easii a litth‘ finger bail 
four plialanges, but was shorter than normal, owing to these 
plialang(3S being ve.ry short, that is, bracbydactyly and Ijyj)!*!- 
plialangia were combined. Three plialanges t(.» a tliunib is a lam 
condition, and lias only been seen in a case of double thumb." 

'i'o return to the first variety mentitmed, namely, by|)ertroj)liy 
of all tile ti.ssnes of tlie affected fingers. This is sometimes descrilievl 
as “gigantism.” The writer has met witli several cases, moslly 
affecting tlie thumb and first finger. irawkiiis-AmVder describes 
and figures a case in wliicli the ring and little fingers were affecteil 
on both bands (Fig. 80). 

ratliologically, it is observed that the arteries passing to tliesc 
fingers are larger than normal, and the temperature of the part is 
generally raised. 

* Klaussner, op. cit. ]>. lO;". 

J,- Kaseh’s f.ase, IkUnVfe f. klin. Chir. Heft 2, 1897. KItiiisaner’a case, op. 
p. 140. H. lleruiaiin, hutufj. JJi.nsrrt.^ Munich, 1895. 

•'* Lftncc/., 4t]» Fchniary 1893. 
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As to ti(?atnieiit, elastic compression of the fingers and ligature 
the arteries have been tried, but unsuccessfully. So long as the 
liVportrophied parts are useful, and not a hindrance owing to their 
sixe, they should be I'etainerl, tand especially is this the case with 
ilie thumb, whicli is not to be removed without great hesitation. 



Kk;. .S9.--Cojig(jnil;il H> iiertropliy of the Ring Fingers (Hiiwkins- Ambler). 


but a hypertrophied finger, when it constitutes a. source of annoyance, 
1 letter amputated. 

liVinphatic enlargemmit of the subcutaneous ti.ssue is due to 
"bstniction of the lym])hatie circulation in the linil) above. It is to 
t'c distinguished from a curious congenital lipomatous c<»ndilion seen 
Occasionally in the hand, but more often in the foot, which is 
piDgrossive, and wdien removed recurs in situ ; or if the paft is 
■’Oi!})utated, it sometimes recurs higher up the limb. 


CoNGExrrAL Diffuse Liroma 

Ihis lijiomatous condition pre.sents many points of interest 
= Mnming in ono or more lingers or toes, it spreads. to the adjacent 
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is of appropriate age to appreciate its signiticance, an arthrodesis 
at the knee may be performed. 

CoNGKNITAL (AJRVATURE OF THE LeG 

It is very rare for both bones to be thus affected, but the writf r 
has had one case sent to him with the diagnosis of congenit;il 
talipes calcaneus. Examination, however, sliowed that the four 
was in normal relationship with the bones of the log, but there wm.s 
an abrupt curve of the tibia and fibuhi, situated just above tliu 
ankle, and with the convexity pointing backward a ml outward. 

AiisExcE OK THE TiiuA OK Fjkela and Congenital ( ‘niVATi MK 

OK THE Leg 

Eitlier of tlie bones may be partially or entirely ab.sent, the lihiii 
with congenital equino-varus, the lilmla with congenital e«iuiiio-valgiis. 



Fig. yi. — (‘tjugirnital AUseiicc ijI' llu* fuid 

The fibula is more often defective than the tibia. A)>sence of llic 
patella, genu recurvatum, congenital dislocation of the knee,' ami 
shortening of the femur often co-exist. 

Witli partial or entire defect of the fibula, the tibia is curved 
at the junctif)!! of tlie niiddle and lower third: it is also sliorteiieh 
The convexity of the curve looks directly forward. At the 
sumfnit of the convexity a depression of skin is often seen, and 
it is usually adherent to tlie hone. In the writer’s ojunion hoili 
the curvature and the dimide are due to an aiuniotic adlu'sion, dm 
curvature being produced by the pull of tlie band, and the diinjdo 
iijj»dicating the site of its attachment and subseiiueiit separation. 

‘ Of. the description of congenital di.slocat.ion of tlie knee, vol. i. p. 121. 
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By some writers the dimple (Figs. 92, 93) has been thought to 
■tiise from an intra-uterine fracture of tlie tibia, the end of the 
projecting through the skin. In the (irst edition of this 
work/ there is recorded a striking case of congenital talipes valgus, 
absence of fibula, forward curvature of the tibia, depressed scar, and 
ummited fracture of the tibia existing from birth. This case lends 
some support to the idea that a compound fracture is the cause of 
tlic dimple. And in this connection the author desires to record that 



tun*- of llir tibia with !i tb jm*s- Kiu. — A sij\iilar oomlititui, in tho lell 

«if tilt* skin ov«!r the ercst leg, to tluit seen in the j^reivding 

"f tin* tiliia, sinl 'JVlipes Valgus. figure. 

tin* only case of ununited fracture he has had after an osteotomy in 
liis own ftractice, was one following an operation for congenital 
furved tibia. Every measure was tried to obtain union, but without 

i>Ur(H*S.S. 

The prognosis of these cases of defective or deficient tibia and 
fii)iila is l)ad. Not only is the growth of the limb retarded, but 
•dsn it is tbund impossible to retain the foot ami the limb in 
■I s.itisfactory ])osition by any form of apparatus. If the prognosis 
Bi b:fective fibula is bad, still worse is.it when the tilua is absent. 
'Vi ilirodcisi.s ha.s been performed at the ankle, and in some cases at 
bn kfvee as well. But as the cliild grows and its weight increases, 
' bucstion arises whether an artificial limb is not better than 
shortened, distorted and often painful one. 

^ Tuhhy, Lk/ormilks^ Lst eU. p, ;J60. 
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Cong knital H ammeu-Toes 

This doformity is associated with congenital contraction of tl;.- 
tingois, for wIkmi the fifth lingers are so afl'ccted, the second to. s 





f. ■ 

Fio. 05. 

'J’w'o vifw.s 111 :i i-asr of Ooiij<»*uital TLiininer-Toi.-. 

are fouud to be contracted. In some case.s, however, the haianiia 
iippeaniiice is not confined to the second, but is seen in the tlniil, 
fourlfi, and fifth toes. 'I'he .slructnre.s nsnally sliortened are d"' 




iM.vii; ix 
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later the lateral ligaments and extensor 


'V 




/ 


Hoxor tendons, and 
ttMldoilS. 

T1)C treatment is con- 
iluctod on the same lines 
ns in a(?(inired hanmicr- 
toes (y.V'.). Til no case 
slioidd tile digit be ampu- 
tated. The space left 
;Vi ( or removal of the second 
L()(‘ permits the great toe 
(() ])(:• forced outward by 
the l)Oot, and a, bunion 
in Hows. 

Congenital haninier- 
(oes sliould not )h! eoii- 
(usimI with lljo contracted 
toes of equino-vavus. In 
the former the foot is 
t.iherwise normal. 

Lati’.ral d(*.viation of the toes is frequenlly met with 



I-'Ki. 


aO - A vi(i\v of llu! iVrmt of ;i foot in wiiich the 
: fcojul to!» ]i;is “ Ilniiiiijer-likc.’' 


as a 



t'J'i. y7. - A view of tin* fool; in Figs. 94, 95, sliowing Hie eiiiv of l{:ijnm»T-Ti»‘ 

Mltt‘r the Subnitiiiieons Oporjition. 

■‘''enitjil deiorinity, and affects the third and fourth toes more 

v<‘L. I . I 
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ofteu than the others. In infancy it is treated by frequent 
manipulation, placing a pledget of cotton wool between the 
deviated digit and its neighbour, and by 
wearing a small iiialleablo iron liamnier-toe 
T -splint with a llange on the toe part 
to abut against the concave side of the 
toe. As the toe is pressed against tlie 

flange it is gradually straightened. If 

Fi«. OS.- -The T-si.liiit nsi-,1 

i?i ihv Post-OiKiMtivi* this fail, tlien the resisting structures are 

TiuiUiJieut of ifividcd. 

trif* 

Pigeon-toe, or varoid incliiiatiou of the 
great toe of congenital origin, i.s mentioned (|). 1^)4) as a slight 
degree of congenital varus. 



Other I)EKORMiTiEr> oe the Toes 

Syndactylism, polydactyly, suppression of one or moi'e of the 
toes, occur as in the hand, but are not of great importance. Wlien 
the numlier of toes is excessivt*, the redundant nienilicrs should 
bo amputated, but care must be taken that the abnormal ones are 
removed, and not tliuse which have complete articulations with the 
metatarsal bones. In some instance's the only method of Ijoing 
certain is to examine radiogra})hically liefore the operation. 

Gigantism and congenital lipoma mure often affect the foot 
than the hand. 

Suppression of segments of the lower limb is occasionally met 
with. Thus, I have seen the ujiper llireo-fourths of the femur 
wanting, and merely the lower epiphysis present, wliich was in 
contact with the pelvis. However, in tliis casii the child was able 
to walk well witli tlu.* help of a surgical lioot, and a long wooden 
pin fixed to the sole to compensate the shortening. As ho had 
complete control over liis defective limb, it was obviou.sly the wiser 
course to fit him with a Ijoot rather tliaii to amputate just below 
the pelvis. 

Jntra-uterine amputation at any point in tlie lower extremity 
is seen, and does not need any special dtiscription. 

Congenital Contractions of tlie bips or knees are rare. They 
appear to be due to retention of the limbs in one position m iiicrv, 
or^they are due to the irritation arising from the central lesions of 
congenital paraphigia and diplegia. They usually yield to splints 
and manipulation. 
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Cleft Foot is rare. The hands and feet of a case with a 



Fu;. 99. 



Khi. 100. 

(.'Ifft llaui.ls ;uhI Ft'ul (fiol)sUT-(-'l;iw IVl'ormity of tin* l-Vet). 


luMc.Jitary history for Kve generations are ligurwl liere ' (I'igs. 

aii.l 100). 

' Cf. “ Split” H Mini aiul Split” Fool Ikfforniilies : llipir Types, Origin, anti Iraiis- 
by T. Le\vi.s uiid D. Knibleton, Diitnu’inktij vol. vi. pt. i,. Maroli 1908- a 
' ■ V foiiipleto and fully illiistrateil account of this rare deforinily. 


CIIAPTEU IV' 


(•OKOEXITAL DISLOCATIONS 

Of the J.oiver Jau\ the Spine, the Olavieh:^ the Shoulthr, Klbov\ It'nsf, Thnmh, (iw.! 
FitKjcrii -t'unijeitito.l SHhlumtion of the. Hip -Coiimnital Ihalocotlon of th 
Knee^ f^itrlln^ vl/.'/./f, nnd Bmtes of iht Boot. 


TriE Lower Jaw 

Imperi'KOT Jevelopniont of iIm*. ja\v with partial (M.aigrnital ilislocalidi) 
has beon .seen. Frtxpieiitly, some other derurniity is presiMit, siu li 
a;s pcn'sislttnce of branchial clefts, malformations of the ear, ami 
riuicrostoma. The direetbiii of <lis]>lacem(ait in the nicorthal (‘.asi's 
is either backward, or both forward and baxkward. 'Jdie treatuuMiL 
of tliis deformity is (evidently to retain tlic articulating part .of tli*.' 
lower jaw in as clos(‘. (jontact with the glenoid <a.vity, or wlaii 
lejwesenls it, for as long as possiltle, in the ho|H; lliat the d<*pr<‘ssioii 
will be dee.|)ene<l and stability follow. If thi.s lail, tlie parts jiiav 
be lelaiiuid for many months in apposition by moans of a win? »'r 
silk- worm gut suture passed through the zygoma above, and tlic 
articular piirt of the jaw below, as the writer has done successfully 
in lei'urrent aequired dislocation. 

Tjje Spine 

In monstrosilies, the cranium is sometimes di.si»laced ibrward «'i 
l)aclvwar(l on the verte])ral column. Partial dislocation of a vertcbi.!! 
body from its neighbour is not uncomninn in congenital scoliosis. 


The Ci.avicle 

Congenital dislocation of the clavicle either at its inner or 
or at botli cxtremitius is e.Nceedi ugly rare. Giu^rin, however, rec'"’ i" 
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:i, .*ase ot* Ukj last-iiain(id variety. 'I’reatinont 1»y .splints and 
i. is not likely to Le effectual, and it will be juicessary to 

in order to reduce the displaconnuit and fix the parts in 

i'iiiee. 


ThK SnOLLDEit 

This is a coinlitiou soniewhaT analogous to C'ongenital luxation 
ut“ lh(i hip,' and perhap.s i.s due to a similar cause, namely, imjKTtect 
(k'velujuneiit of the socket. It is a rare conditioi], and must n(»t be 
('OidbuTided with traumatic dislocation taking place during birth, 
or with obstetrical paralysis “ or .separation of the uj>per bumeial 
e]ii[»hysis. 

In most of tlie eases repurte»l the di.slocation is posterior, the 
liead of the* biinnuns resting just below the junction of the acromial 
process and the spine of the. scapula. The writtu- has seen one siicb 
case at tlu‘ Evelina Hospital for (diildren. 

Symptoms. -""The first to attract attention is defi*ctiv(5 mobility 
of llu‘. upper arm, the bunieriis Indng a))diu*t(Ml and rotal(‘d. 
Slviagni])by is ot value, and the usual (dectib.'al tests show the 
iihsence of ])aralysis. Seudder ’’ states that if any lack of develop- 
iiiiMil. is .sliown by nu'asuiemeiit of the biimenis on tb(‘. alfecterl 
si(i(' at birth, there i.s considerable probability (T triu5 (.‘ongenital 
dis.locatitm b(*ing })reseiit. 

Diagnosis. Tla^ alfeetion is to b(‘ carefully di.sLinguisbed from 
ohsteliical and infantile paralysis and separaliou of the upper 
'•jiipliysis of the biimerii.s. 

Treatment. - llediu'.tioii .should be attempted, and if sncc'essful, 

I lie liead of the luiinerus is to be kei)t in ])osiliou until tin* arm can 
i=t‘ moved without recurrenee of the deformity. Eeduclion may lx? 
*'-'sy, or reapiire j)rolonged Ibreible manual slndcbiiig of l ontiactcd 
l^llIsel(^s and liganieiits.'* Even continuous traction may be necd(Hl.‘' 

The operative procedures described ))y Elielp.s are at, present to 

rcgai’d(?d as tentativi*." 

1\. W. Smith, Frach' i‘i's it ml- nishn'at.ions^ 1847, ]*. j'iOD ; Hohiiisioii, J.iiihyf, ^898, 

i. p. ; Kvi-, C/in. iSoc. Trans., ISih*), }». 299; L«uvi:s, ['hihni. .V,v/. Xrn-s. 1895, 

i' i *''! ; St inison, Frachrres and J)is/ticatiuUH, 1899, p. 592. 

Tiu; iiutlior has n\ct with i*.as«‘s, (iiaf^iioswl as ouitrmit.il aisIcK’tition i*l’ tin* shouhh r, 

■ ^vc^e obviously uh.stiitrii'al panily.si.s. 

Airh. of Vi'diat.^ April 1890; and Jnnr. of Med. Sd., Ffhruary 1S98. 

Koyal Whitman, //r/hopedir Furtjrnfj 2nd tal. p. 47o. 

lh rj;er and Danzet, op. dt. ]>. 162. 

' IVvkham, Amer. Jour, of Orlh. April 1905, in an important paper states 
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As to the position in wliich the iiead of the bone should be 
retained for a proloiij^ed period after reduction, Wbitinan states 
that “ the hiunerus should be well al>dueted on the scapula, with 
its upper end pointing forward and the arm rotateil outward.” 
Careful manipulations and exercises are subsequently followed. If 
relapse occurs, and the arm is much di.sabled, arthrodesis of the 
shoidder joint should be performed. 

'J’lIE Kluow 

Complete dislocation of both ulna and rmlius is nu.‘t witli very 
stddom. According to IvVlliker only three cases liad in hi.s time 
been described. Dislocation of the ulna alone has not, so far as the 
writer is aware, ])een recorded. 

AV. E. lllodgett,' liowevor, has analysed and summarised fifty-om' 
cases of dislocation of both bones, including two of his own casijs. 

Tlie sympt«)ms are similar to those of the traumatic form, hut 
the condition is congenital, and is usually associated with mal- 
fornnitions elsewhere, such as cluh>foot or deficiency (»f tht^ hones 
of the fore-arm. 'fhe dislocation is usual ly either forward or 
backward, less frequently it is oulwartl. In about onr*-tbird of llie 
cases there is bony fusion of the iqqM*r ».*.iids of the radius ami ulna. 

Limitation of inoveuumt may uece*s.sitale (excision of tin; head 
of tlie radius (lloffa, Eessel- Hagen, T.a Kerte). or even of the elbow. 
Special proceilnres may also be (‘ailed for in view of the ass(M iat(‘d 
abnormalities of the hones tlu;^ fore-arm. 


Tiik Wrist 

This lesion, aj'arl from osseous delicicney and elulj-liand, is a 
veay unusual abnorniidity, JlulVnian de.scriljcs a cas(; in a eliild 
a lew day.s old. “ The right carpus was di.splaced i’oi ward, th«' 

that 1 m* operated on tww (.ase^i liy IMjolp.s’ iiM'thod, hut wa.s iiol .salistiecl witli th<i 
result, and iiropost's to try traction and niimipuhition in any other ca si; wliieli ronns 
undgr his 

’ A ffwr. Jour, of Orfh. Sur;/.. .Ian. laOfi. He also the following rrfi-ronoes : - 
C. A. Rowers, Joirr. of Ainn\ .lAv/. vol. xli. Ula ; ij|nin<*nt}ial, Zciht'.hwJ^ 

urth. •Jhit., 1904, xii. and '1 ; Ihninehor", ibid., 1S93. vol. ii. j). aDi; F. C. Ahhott, 

path. Soc. Trans., London, lS9MS‘j‘J, vol. xliii. p. 129. Also Lmird, 1892, i. p. 800; 
Sliinso?!, Irruthie on liiahrithons. ISSs, p. gpi. He i^ives 117 additional reference.^. 
Kdllili,r, .loa.diitti.slal's Ihvib., adds .the lollowinir : Amhnnl, lire. d'orUmp., 1901, 
N.». iii. ; Jle.de, Intard, 1880, vol. ii. p. 99:1; H. M. Ilumphry. AIrL Chir. Trans.. 
1802, vol, xlv. ; We.szka]ny.s, P».M.J. vol. ii., 1883. 



i;[l.\r. IV 


CONGENITAL DISLOCATIONS 


119 


lii^iunents were relaxed, and the dislocation could l)e temporarily 
reduced. The hones were normally developed.” lly way of treat- 
miMit, shorLoninj^ r)f th(i extensor tendons and arthrodesis have been 
suggested. 

It should ])e carefully distingnii.shed from Madolung’s Wrist 

(p. :101).‘ 


The Thumb 

'fhe writer lias met with one instan<*.e of congenilal dislocation 
forward at the metacarpo-phalangoal articulation. It was seen in a 
girl aged Urn years. On tin*, right side there was dislocation, witli 
roiitraotion of the long llexor tendon. On the left side the latter 
romlition ah»ne was present. Tlie case was treated by o]>en opera- 
tion, tlie short tendons Ixung huiglhened ; on the right side the* 
ligaments of the joint wcu’C fri*ely divided, and the bones replaced. 
After remaining in splints for two months, the reduction was f»e.r- 
iiianeiit, ami good movement seemed secured. 


rilK hlNiiKKS 

Ohanssior'* instances a fnlus in which the outer three lingers 
\v*‘re dislocated at the mctacar|»0'plialangcal articulations. 


SVBLUXATfON OF THE 11 1 1’ 

Congenital dislocation of tlie hij) is a large suljject, and is 
treated in suhseipierit chapters. A minor degree of dislocation 
exists, called congenital suhluxation. It is characterised, hy a. 
•slight lim|) and shortening. A Jh’mtgen-ray pictun^ shows that an 
aeetjibulum exists soniewliat above the plane of the oppositi; side. 
The head of the hone slips ii])wavd and forward in walking, lait does 
not entirely leriA'e the socket. Those cases are best treateil V)y 
:i')tluction and lixation. • 

The relationship of coxa valga, suhluxation and congenital 
hslocation of the liip are considered (Ui pp. G U) d snj. 

' Trans. Arner. Orth. Assoc, rol. xviii. p. ; .nul V. V. (Ubiiey, ibiif. |>. 97 ; also 
•■'•ai'hiinstal’s Lief, v., and M.ay«?r, Vcrhandl. f. llaiulcls. d. Vhys.-Med. (rcscl/s., 
'■“r'r>, Bd. V., Wiir/.lmtg. 

Of. also Bi-rard, Diet, ih ni^d.^ Art. “Main,” vol. xviii. 
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CoNGENirAL Dksi.ocation OF THE I'atella and Knee 

Development of the Knee-Joint. -Tin*, kiu'e-joiiit {ippears 
about tlie sixth week of onibryonic life, and at that time tlie fibula 
is in contact with the fcimir. but later the former recedes, so that 
ultimately the knee-joint consists of the fenu)ru-patellar and the 
femoro-tibial articulations. 


CoNGEMTAE AfI‘K(;TIONS OF THE TaTELLA 

( Vuigeniiril deformity or delicioiiey of the jiatella, e.xistin*^ 
without any otlier anomaly is rare, luit in eoiijumdion with 
congenital dislocation of the knee and tali}>(\s varus and valgus, it is 
not so uiieommoii. (’asos of complete absence of (lie patella with 
no other deformity and functional disability have; been deseribed 
by Brunner and Wortli. Duplication or longitudinal splitting of 
the patella, the nonnal condition in tlie caniivoia and rodmits, lias 
been described once in man by doaehiiustal. 


(,V)KGEN1TAE 1 )LS[.0CAT10N OF THE BATELLA 


The usual Ibvm is outward, either partial or com[>lete. Thus 
Bajardi ^ desciibes a case in which the displacemmit was partial on 
the right and com}>bUe on tlie left side. Upward disj)lacemeiil is 
rare, it is seen in cnngeiiitally sj)astie cases, and is assoeiated 
with congenita] dislocation «d' the knc(c Steindler" r‘ollecte«l 07 
cases of the latt*;j' Oerormity, of whioli 04 were outwards, 
were upwanls, and none inwar<i. (Jecasionally the affection is 
hereditary. Sclmir^ re|)orts a case of dislocation of the loft patella, 
and tlu‘ jiaticnt’s nujtlicr and one sister had a similar deformity'. 

The patella is ofti-n. in place when (Jic knee i.s extended, and 
is di.splaced on Ilexion. Jt is somctime.s displaeeii so IVir laterally, 
tlmt, carrying willi it tin* quadric,e),»s, the low'cr part of lh(^ 
teinnr is laid bare. O'ongenital genu valgum i.s seen, altliough 
Stoindler says it is secondary : we have, however, met with cases 
wdiich disprove this assertion. The function of tlie joint is often 
remarkably gooii, althougli the .snlijects of the dolbrmity arc* late 


* Arrjp. ti frdoi)nL onn. xi. vol. iv. H« oolh-ctH] 34 otlicr I’xaiuplos. 

- (li« :ingr:b. l^uxatLou (l^r I’attlla,” Zdlarlr,’./. UrUk. li.l. xi\. Kelt ‘1. Tlii- 

articU- contains the complete literature of the subject to ISIhS. 

V'jrskrifl f. Lnirjar, ISOS, Nov. 17. 
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i]i walking. Wlien tlie (lis])laceiucnt is iutenuittoiit, snrious dis- 
iiltility arises. 

Treatment. — This is called for only in the interniitteni form, 
and if genu valgum is pi'i^sent. Walking apparatus with steels on 
either side of tlie lind), and ])ad.s to liold tlie patella in place, are 
re(]nired wlien genu A'alguni exists, while a firm leather or leathei’ 
;uid steel knee-eap sullices for the slighter cases. Various opera- 
rions havfi heon carried out. In external displacement the author 
lias attaeln.'d tln^ sarlorius to the upjHU* and inner edge of the 
l»one. Le I)entu has taken up a longitudinal fold of the inner 
|;;u’t of the capsule of the joint. Itoux suggested attacldng the 
ligammitiun j)at(‘lla- to the inni;r side of the tibia ; and Ileussiier 
lias comhined ))h;*ating the capsule of tlie joint with attacliment of 
the semi-tmidiimsus to the inner border of the patella. 

i’UNliKMTAL I)JSL(.»eATIOX UK TIIK I^'KMOUO-TjUIAL JoiNT 

'file usual variety is forward, and may h(‘, jiavtial or complete. 
I’ure lateral dis})lae»Miu*iil, either valgoid or varoid, is rare. Drehmann 
(.:olleeliHl 127 ca.s(is in 1899/ and 1.08 were forwarrl. Of the 
l.iiu.r 49 wer(‘. bilateral, h “ voluntary,’' G were single and backward, 
:> wci‘i‘ siiigh^ and outward, 2 were single and inward, o were double 
and 1 tack ward, were mixed bilateral, being backward on one side 
and forward nu the other. 

Luxation Forward of the Tibia is tlie most usual variety, 
'flio latest: writers follow Albert, who stated that most of these cases 
an* iiion.i cornH’tly named “ genu recurvatum.” J)ivhmann, however, 
i.-' of opinion that; this tm'iii is ap]>licahle only to those cases in 
wliich, although hyper-cxten.sioii is present, no limitation of liexion 
'■xists. In them the condyles of the femur and the head of the 
Jihia aie in normal r(?lationship, and the ligaimmts are relaxed. 
Su<4i conditions are semi a.ssociated with congenital dislocation of 
di(^ flip and cluh-foot. Cases of genu ivcurvatum, if untreated, 
'!evelo]:» into true ilisloeation (Fig.s. 101, 102, 108). 

Symptoms. — Tin? log is hyper-extended and the .skin is ciyased 
MMiisversely o\a..*r the patella. In the poiiliteal region there is a 
hihiess, and on palpation the po.sterior a.speet of the condyles and 
the iutercoudyloid notch are easily felt. The patella is often 
iui})env'ptil)le in infancy, but later it apjiears ; it is very small and 
■ ihiatcd higlier up tin* limb tban i.s normal. On attempting to Hex 
^ ZeUscfir. f. orth. Vhir. H«l. vii., witirjull bibliography to 1SI>9. 
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the liinb, elastic resistance is lelt. x\s a rule no lateral movement 
is present. 

x\s the child grows, the hyper-extension hecoiiKis less, partly 
because of the effects of gravity and of the weight of tlie limb, and 
partly from passive and active inovements of flexion. Later, as the 
child runs about, complete dislocation forward of the til)ia may occur, 
very similar to tlie condition seen in traumatic cases. If the 
dislocation is bilateral, the ligaments are more relaxed tlian in 
unilateral cases, and complete dislocation occurs s(»oner 

Complications. — Talipes calcaneo-valgiis, and occasionally varus, 
and relatively fre(|nently, congenital dislocation of the liip arc 
present. 




Vu.. 102 . 



<h volt>}»mrnt mV l{i-':urv.'iliun into 


Pathology.- — The capsule of the joint is intact, lait it is almor' 
mally relaxed ; the patella is small or absent, and does not a.ili<atlate 
with the femur; the extensor (jnadrice})S is slantenod ; and the 
Ijicrqts is often dislocated forward, and may act as an extensor of 
the leg (Fig. 1 04). 

Many rea.sons have l»eeri giveai to explain the. appearance of this 
rare deformity. We have noted its a.ssociation with C(mgeiiital 
dislocation of the liij) and with talipes calcaneo-valgus. Uterim^ 
malposition is the most likcdy causo, particularly hy])er-extension, a 
prominent factor in the aetiology of congenital dislocation of the hij). 

Prognosis is on the whole satisfactory, and s|»ontancf)UB 
recovery may occur, l)ut it is not advisable to wait for this event. 
It is hetter to commence treatment at an early date. 

Treatment. — Forcible flexion lias been employed even in 
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infants ; but instead of reducing the dislocation, it may produce a 
sulduxation of tlie tibia forward (Fig. 103); or even result in separa- 
tion of the e])ij)hyses. Simple ilexiou may be totally impossilde 
))e(iause of the forward dis])lacement of the hamstrings (Fig. 1 04). 
Drelimann practises the following inanceuvres : — Tlie leg k further 
hy[)er-ex tended, and the tibia is freed by lateral 
movements. Then, while tlie leg is in this 
po.sition, pressuHi is exerted downward on the 
sole oi* the foot, Le, toward the knee, thus 
|)usliing the head of the tibia downward end 
I Kick ward, while tlie hamstrings are relaxed. 

( Vuiuter-prossure is applied against tluj con- 
dyles of th(i hunur, anil a rapid movement of 
Ilex'ion i.s made. If successful, the spi‘ingy 
resistance to Ilexiou is lo.st and the knee is 
heiit. Afterwards, the limh is put in plaster of 
I’arLs or on a. bent nuxlleahle iron sidint, and 
the ])atienl is allowed to walk about. 

We have treated the few cases whieli havii 
come under our notice by gradually reducing 
dm hy[)er-i}\tcnsiou. We fit a malleable iron 
splint to the back of the limb, and aljout once 
a week I’CMluce tlie angle until the knee is 
straight, and later is Hexed. So soon as the 
limb can be straigbtoned, we massage the 
nnisclc.s of the tliigli and leg, ami prescribe a 
sup|>ort which permits ilexiou movements, hut 
prevtmts any liyper-oxtensioii by a “stop” 
o])pn.site the knee-joint. We have noted in all 
eases, while under treatment, the gradual 
app(.*arancc of a tiny nodule in the ligamentum 
l*atclla', wliicli has increased until tinally it 
has attained the size and shape of a normal 
patella. AVe do not know if it appears in 
antreated cases. As recent references to congenital defect;^ and 
dislocation of the patelhc and knee are widely simttcrcd in surgical 
htoraUire, wc give a brief resinnc up to date: — 

llelhiiig {Berliner liin. IFoehemchr.y 1905, 10) describes four cases of 
' «>agenital dislocation of the knee and patella, all due to intra uterine 
malposition, and associated with club-foot and congenital hip. 

Magnu-s {.Deutsche ZcUschr. f. Chir. xxiv.) describes three children in 



Fn;. 101.--- jlisliH'.iiioii of 
tln' Hiri-ps torwju'l in 

of I In* Kiifi', .•"«> tliat it 
h;is Ft'conic ;in fxtfii- 
^Ol■ of tlu' (Divii- 
ni:iiin, aft or MusU:it;.) 
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one family with total kiieu-luxatioii. In the third cm.so, although the 
cliikl had not attempted to walk, the dislocation was still total. Ho 
thinks the deformity is duo to primary laxity of ca|)sulc and ligaments. 
In one ease the (|uadriceps was lengthened by operation, and the anterior 
enieial ligament shortened. He advises operation, after })rolongod instru- 
mental treatment has faileil. 

Ewald (Jiylm f. Idin. l>d. Ixxviii. Hoft I) deserib(.‘s congenital 
luxation of the palolla, combined with club-foot, in two childi’cn of a 
family. lie shows that when the quadriceps bogin.s to functionate, the 
patella grows. 

Max Haudek {Zeiti^dir. /. ovih. (%ir. xvii, p. \Tu) describes his 
appliance for the ti'oatmont of habitual luxation of the patella. He also 
mentions that tlie antcidor aspect of the femoral (‘ondyles is abnormally 
tlattened. 

H. liugen {Mnif'htH*')' nud. JFoclu'fisrJi/., 1907, 11) describes a case, of 
9 left-sided, congenital, and complete luxation of the patella.’ The 
mother had complete permanent luxation outwards of both patella?. 
She had three chihb’en. The eldest was no»-mal. 'I'he second had 
congenital smallness of the ]»atellie, but uo luxation. The third had com- 
plete permanent luxation of the left patella, and incomplete halutual 
luxation of the right. 

Heinrich I'ogen {Zrlt»dit\ f. ortk. ('hir. xvi. [>. .‘lo!) (I .svy.) has written 
an elaborate article of sixty pages, with a most complete l>il)Iiogi*aphy and 
very full references to “ Hereditarv Dislocation t>f the I'atejla.” 

He divides the cases clinically -- 
(e) Complete luxation. 

1. Intermittent or habitual. 

2. rermanent. 
ih) lnconj])lete luxation, 

1. Intei'inittent or habitual. 

2. Permanent. 

In the conqdete form the patella is <.'nlii-ely on tin? outer side. In 
the intermittent form it is in place on extension, and is dis[)]accd on 
flexion, (-ongenital luxation nj)wards in lattle’s disea.se is dcscrilwd. 
'Ihe luxations, liowever, are almost always outwards ; sonic ca.ses, inward, 
h.ave been descrilied, but their existence is doul»tful 

Siirujftom.i . — 1. The intermittent form. “Habituelle luxation del' 
Patella,” “ Deplacement .s])oniane dc la rotule,” “Slipping patella.” The 
djsability is often very little, but .srmietinics it i.s .severe. Walking on 
level grouml is c.asy becau.se the knees arc not bent much. Pul walking 
dowi].stair.s is dangerous and falls are nnmerou.s, laicausc the patella 
slips on marked flexion of the knee. (Carrying Imrdens is also dilficidt. 
As the knee ca|) slips, the quadriceps extmisor beeome.s a flexor and the 
patient falls. 

'2. Permanent di.slocation i.s not so likely to cause falling, but active 
extensioi^v is interfered with, because the quadriceps now acts as an 
abductor of the valgoi<l leg. 
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Pei-thes writes on *‘Thc Patholog}^ and Therapy of Congenital 
fiUxation of the Knec-floint,” Zeil>i('hr. f. orth. Chir. IM. xiv. 3 and 4. 

11. Wchrsarg (y/rt;///. /’. Orthojh’dv', Hd. iii. Heft 3) observes that dis- 
location of the knee is apparently rare, because it is easily recognised at 
birth, is readily reduced, and the deformity does not tend to recnj-. It 
is pi’obably more coninion in females and is bilatc'nd. The causation is 
probably imi'oly mechanical. No (‘um/df'fe pre-femoi*al dislocation has been 
observed at birth. 

L. Daeilicri (Jrrh.f. Orikop.^ 1905, Bd. iii. Heft 3) .says that hyper- 
extension is not cau.sed by shortening of the (piadr iceps, but by trans- 
position of the in-sertion of the Idceps forava-i'ds, so that thi.s niusele 
really be(:oiue.s an extensor. 

B. Tii<lon (Uvr. iVfnihip., Nov. 1905) di.scu.sses the co existence of 
congenital dislocation of knee and hi[). Hi.s chitif points are 

Obsei'V(a*s are not agreed as to what is congenital disloeatiorr of knee. 
The tibia in congcniial knee i.s nea.rly always drawn foi'wai’d.s, and the 
articular surfaces ai'o never entirely separated, so that the dislocation is 
.ihvays ineom|)lete. In 121 ca.scs of congenital dislo<-a.tion of the knee, 
the hip t(a) was found dislocated 20 times. 

Mouchet {yhrk. (h> no'd. 1905, No. 7) de.sci‘il)es a case of 

tMUigonilal genu l•ccurvatum in a baby of four nionihs. Tin; angle of tlie 
leg was 11.*) . It could be hyper extended to a right arjgle, but not flexed 
Ixyond ISO . It was reduced bv manipulation and lixation. 

Beiner vV.sy:///'. /■ nrfli. Cltlr.^ 190 1, iJd. xiii.) descri)>e.s the case of a V»oy 
aged eight yeai's. 'Fhe knees were bent forwards at right angles. He 
stood on his calves ; and in progression lie lifted the foot forward by th(> 
hand of the same- side. There were corns over the femoral condyles. 
All open ojjeratioM was done, ami the “tilnal plateau'’ was gouged to fit 
the ijoiidylcs. At tlie <*iid of .seven months’ time active Ilexit'ii of the 
kiH'cs of 00 oi* 70 was possible. 

llullingcr Miillei-, Congenital laixation of the I*atella ' ( /A c. iJ'vtiknp.^ 
dan, IDOlJ), remarks, “In .some case.s it has been pos.sible to make* out a 
new arti<!ula.r facet for the patella on the ont.side of the external condyle. 
When jialliative treatment has failed he notes that: — 

Bowler simply remove<l the patella ; the n*sult was good. 

liidlon and Thomas caused hypertrophy of the external condyle by 
blows with a mallet. 

Wright, Lo Dentil, ami Chevricr performed plastie opeiations on the 
ca[)sule. 

Ahlebort did an osteotomy, combined with folding of the inner part 
'•f the capsule, and enlarged the trochlear surface hy chiselling. • 

Pollard cliiselled the trochlea, ainl excised the inner })art of the capsule. 

Uoux cut- away the. insertion of tlie vastus exteruus from the patella, 
and transplanted the insertion of the ligamontum patelke farther inwards 
on the tibia. 

(^asati ])cgge<l Iho patella on to the inner portion of the tibia. 

"IVendelcnhurg elongated the external condyle by making au aperture 
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with a chisel, and inserting an ivory wedge, and then did a MacEwen’s 
osteotomy. Lncas Ohampionniore opened the joint, and gouged out a 
space on the inner condyle to take the ][)iitella, and sutured it firmly 
in place. 

Congenital Dislocation of the Ankle-Joint (see p. 211) 

Congenital Dislocations of the Bones of the Foot 

Luxation at the calcaueo-astragaloid joint is met with in 
monstrosities, and occasionally is seen when the hones of the legs are 
defective or absent. Complete luxation is unknown. 

A partial displacement internally of the sca])hoid is a very 
usual complication of congenital talipes calcaneo- valgus and tapiino- 
valgus. It usually yields to manipulation, splinting, and apparatus. 
If, despite this treatment, it is persistent and interferes with 
wearing a llat-foot pad or a Whitmans brace, we have had no 
hesitation in chiselling off the prominent piece of bone. 



CHAPTER V 


('ON(JKNmi. DISLOCATION OF THE HIl* 


liidonj --Fm I aenc If anil Occiintnci' A mitowy— -VavUf U's — Aliiolo(j\j — TJu'orim of 
Camolurn — l>ynq/tom^f J)voj7iosi.% ond J^roynoiHa. 

!n’ con^e.nital dislocation ‘ (»t‘ the hip the head of tlie femur is 
])aniaUy or completely displaced from the acetahuluiii. The 
displacement is not traumatic, nor is it due to disease of I lie joint, 
])nt it origiuat<.‘S in a congenital malformution of the ])arts, which 
residts in loss of .stability of the joint. 

Hie actual ili.slocation may ta.ke place during fo,*tal life, at birth, 
ov in infancy. The occurrence of dislocation in infancy i.s not 
ronccded by certain writers, but it lna.s been observed in cases where 
dislocation on one side has led to careful clinical and skiagraphic 
cxiunination of both limbs. It i.s then seen that while dislocation 
exists on one .sidi*, the other side is normal. The alVected side has 
boon rcdiKied and ti.xed in abduction. It has been found that dis- 
lo(.';ition has occurred snb.si‘quently on the sound .side. This is due 
the fact that tli(^ limb originally dislocated has boon placed in 
aJjduction, and tlieveforo the other falls into adduction, and this 
latter ])ositioii has Ixhui instrumental in jnodneing dislocation in a 
joint congenitally pr(Hli.sposcd thereto. Such a sequence of events 
bas been recorded by Friihlich and Kirmisson." 

' Till! trnu UislocNitiou has l»eeu objiuHcd to on the that in sonic cases the 

''UTurcs wove Ibiiml to bo so detbrimul that apparently they never could have l^cn in 
' and it was argued tlicrefore that tliey were never disloc.atcd. Ucoeiit researches, 

li -wi-vcr, show lliat this view is incorrect. The femur and the innominate bone arc 
'i' veltjpcd I'roni one me.soblast ic mas.s, and tlieii the joint cleft ap])ears. Therefore 
‘^I'.jniate contact must have e.xi.sted at .some time. 

^ Jii'v. d'orth.y Jan. 1006, p. *21. Karl Vogel states that dislocation in infancy was 
* hvipieutly observed at liier’.s elinique at Bonn, that it i.s the custom to include the 
'-■.iiiilhip in the pltuslor in a position of moderate abduction. — ZeiU^kr. f. orlh. Clnr.^ 
p. llo. Bade says tlnit in about ‘25 per cent of miilateral cases skiagraphy 
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It is still under discussion wliether the congenittd maltbrinatioii, 
that is, the condition anatomically favoura])le to dislocation, is 
primary or feccoiidaiy, wliether it is a ritium prinuie /ormalio}i'ift, or 
whether it arises from some force external to tluj hetiis. 

]\Ir. Ralph Thompson, in a thoiL^litlul ]>aper/ suggests that 
“ the dislocation may he in reality due to pressiii*e exertcMl upon the 
hip-joiiit during the adoption of the erect attitude, of su(?h a nature 
as to produce displacement of the head of the normal femur from a 
nearly normal ace.tabuliiin/' In fact, that tiie (Udonnity is partially 
of static origin, and its greater frequency in females is due to greater 
weakness of the liip-j(jiiit than in males. Mr. Tlionipson is also 
disposed regard many of the changes, wliich have been regarded 
as primary and as causes of the dislocation, to he really secondary. 

The majority of observers are agree* I that the dislocation takes 
place in early infancy, and that the ])redisposiiig factor is an imperfect 
socket, the exciting factor being the natural movements of the liml* 
in passing from Ih'xion to extension and liyper-exteusion. 

History. — Clinically, congenital hi|>, as wa^ sliall (d'ton term il 
for the sake of lu’evity, was known to the aiit'.ients, but until the 
nineteenth century its history is of little interest save to tin- 
curious. Its patiiologioal anatomy was dealt with i»y raletta i)i. 
1820, and carefully described by I)upuytn.*n in 182(>. hrom tlial 
time tlie liistory of its treatment may be datcMl. In si»ito of 
ilupuytren’s oj>inion that no iiu*asures could lu* of any avail, con- 
tinuous extension was tried. In 1 808 Tiava/ supplimuMil.ed e.xten- 
.siou by al)diu;lion ami pressure on the gnait trnrlianler. Ik'tWiHMi 
18t)0 and 1870 l’rava//s method was reviNc*! ly IhukmiiisU'r 
Rrowii and W. Adaiii.s. And then came pr>rUiti\(! exteiisinn 
apparatiLs, constructerl on tlie principles of the Taylor liij> splint. 

The liistory of the operative att(uii|>ts is briclly as follows : — 

RestiCtioii of tile hea<l of the femur was done by Itoser, 187-1, 
and Reylier, 1882. .Shortly after tin's Marga,ry and lleiisner 
attempted to give .staVality to tin* false joint by di^epeniiig tiie 
acetaludiini. I’uggi, in 1 8 S 8 , fore.stalled tlie modern open ojxjratbui 


<l(:iiii)iisjlrritf‘s: thi.s fiiialoTni<-al prwlispr.-^ition to Iii.xation to 011 tli<; 

— Wieiior, A7i». Jlumhduni^ UKIO, Nos. i.'* to 48. 

Ill M easy shown by tiic author at ths' Glinicai .Society .SV’. 2'rttns. vol. 

p. 26H), wlnav. the history >lio\vo<l tlial the child wa.s hoj-n with apparently iioiiiimI 
hip.s, the pifibahlc explanation was that the ca.sc w.i.s one of this typo of congenitally 
unsound ln]>y hcconiing displaced in infancy. 

’ ‘'The Etiology of that Form of Di.slocatiou of tlie Hip-Joint which is generally 
legarded as Congenital, ’ lArncct, Sept. 1], 1909. 
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i)y replacing tlio intacfc head in the deepened acetabiduin. i*aci, 
in 1888,^ originated reduction by manipulations similar to those 
used in traumatic cases. Ilis method was further developed and 
improved by Lorenz, and extension alone has been abandoned, 
deduction by striitching of the soft parts and manipulation has led 
In a great diminution in the number of open operations, with their 
serious results and liigh mortality. Th(3 open operation referred 
to is known as the. ]l(dlii-T,orcnz operation, \v]ii(di is founded on the 
proeedure. of Toggi. 

Frequency and Occurrence.-- -It is the most fieipient ami the 
most important of congenital di.sloeations. The statistics of ortho- 
picdic liospitids do not give, a reliahle idea of its relative fretpuiney 
iis compared with otlicr deformities. Some clini(pies have a sjuudal 
reputation wldeh attracts an umJue proportion of cases. Thus 
Lmeiiz states that it is more frequently se«‘n tlmn congtuiital eluh- 
fnoi:, hut few, if any, surgeons agnst with him on this point. Records, 
however, prove that it is far from rare.- Tlaj author’s statisties of 
.d)79 ortho]»;edi(' case.s .showed that congcmital dislocation was met 
witii in 4 7 patients, viz. 8 males and ‘59 fomah^s. 

Little is known ahf)nt its absolute incidtuice. Raiise, who 
examined tlui hi])-joints of ,‘.5:52 infants, wlm died in LMld[)itid des 
I'dl'ants Tronves, found it in tlirce cases, wliile (dianssier met willi 
it once oidy in 2.’>,29:5 infants delivered at the Maternity Hospital. 
It must 1)0 rt'memhered, however, that the condition is rarely 
recogiii.sed until the cliild begins tr.» walk. 

As lu sex, 88 \H'v cent of the cases are found in girls. 

U«u’e<lity’' is a marked feature, i)Oth on the male ami female 
•side, and in collat mals, 'Plu* author has on se\a;ral <.)ecasions 
ol»;>erved, on inqiiiring into the lamily history of liis cases, that 
fliere has been an rdeoholie history, partieularly on the mother's 
side.; and lo>nrniiU‘‘‘ notes its close association with heredilavy 
•specific dist'ase. ( ungenital di.slocalion (»f tlie Inp also occurs in 
roiijuuctinii with other deformities, ami is fre<|uently seen in 
iiionstiosities. 

Anatomy of Congenital Dislocation. riie appearances^ met 

Sfiifiio e.tf ohscrraiidvr HuUa lusmitlune couartiifa dcflo amyr t'. sn*f cvta rn:^{oi!<th, 

liradfonl aii-l Lovett, op. hhv. at. iinl edition, 47i^, state tliat 152 i:‘asp.s of 
' ''ig'-Mital disloeatioii in one or hoth hi|>.s were mot witli ainorj^j 696‘.) patients at the 
Children’s Ho.spital. 

noted Mij.s fiict in 30 per cent, ;iiid Mar.-itli in 10 per cent of ca.sos. 

L lla'Olo-sypkilia iardire, Paris, 1907, p. lO.'i. 
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with are of two kinds : {a) those due to the original malfoniiation, 



Fk;. — 'I'ln* I lip Ilf .1 siill-lioMi 

rhili.1, sliowiii^ ( Vin^uvuital Oislofa 
tioii. Tlie iippi'i- jiait of tin* rap- 
>iilf is thiinu'il nMt ami ililated hy 
till*. <!i.-pla<.'(;il ln-a-l of tbr femur 
(.Jm'kson Clarke). 



Fk;. 10*). • 'I’iii- spcriiiirn as in 

Fiji. lOo : tin- Capsule n'lnoved 
i.Iarksiiii Clarki-;. 


and therefore eongonital ; (h) tln>.se due to subsef[uenl use of the 
inalforniod parts, and therefore aecpiired. 

It is of the greatest iinportaiiee to appre- 
ciate the cnnditioii.s uHually pr(‘sent at birth, but 
tlie number of specimens taken from the newly 
1)0111 and adiapiate.ly described is not large. 
This is explained by thi 3 rarity of tlie condition, 
tlie facts that then* is no immediate fatality at- 
tending it, and that it is usually not recognist'd 
until walking comiiienees. An undue proj)ortioii 
of tlie specimens deserihing the conditions ai 
hirtli have been obtained from hetnses vendere'l 
non-viable by other gravii anomalies,' so that it 
must not he too readily assumeil that the hi]) 
condition i.s exactly similar to tliat which obtains 
in cases wliere no other developmental anomalies 
exist. 

We may at once say that the degi’eij of 
anomaly met with varies from a condition of 
the parts almo.st normal to one of deformity so 
extreme, that it is difllcult to believe that at any period of fmtal 



Fjc. 107. — Tlie .same ; 
the dislMiattioii re- 
duc.ed, ami tlui Ihii'li 
extcruleil (Jnek-^uii 
Clarke;. 


' Au at tide tlealiii" v/itli congenital hip-joint, with otlior congenital defonnities, hy 
<>. A. Wollerjherg, wdl be found in yieilachr. /. orth. Chit. xv. p. 1. He give.'j over sixty 
refereticf;#?^^. llio-so hearing on the i|ue:4lion under discussion arc: Graewitz, Virchow's 
Arch., 1878, lid. Ixxiv. lit. I; Holtzrminii, ibid., 1S95, S. 272; Delanglage, /.Vr. 
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life anything approaching the usual conditions can have been 
present. Jt is impossible to discuss all tlie varying degrees 
of misdirected development, descrii)tions of wliieh are scattered 
througlioiit surgical literature.^ 

The hmd may be completely dislocated and displaced into a 
l>osterior or anterior position. It may be subluxated, and placed 
a clieval on the posterior border of the acetabulum. Or, in some 
instances the head is nearly in its normal position opposite the 
acetabulum, the condition of which is favourable to the luxation 
which occurs later. That is to say, in the majority of cases 



Fi-j. 1 OS. -The 
.s-iiiit. : the luNul 
of the fVimir 
tile 

iiieiituin tt'i'fs 
tVoio hehinO 
i.T a e k s o u 
Chirke). 



Kid. 10(1. - The same: the 
ns itmominatiitii ami the 
aeetahul u III (Jackson 

Ol.'irke). Note the ovohi 
shape of the acetabulum. 



Fid. no. Normal Os In- 

uominatum at l>irth, 
for coiiijiarison (Jackson 
Clarke). 


congenital ilislocation is a condition of malformation, the results 
of which are latent in the early niontlis of life. In the majority of 
case.s it is not a])precial)le at birth, and only becomes so alH>ut the 
twelfth or lifteentli month wlieii tlie child begins to walk. 

When actual dislocation i.s present at birth, it is dithcult to say 
at what period of intra-utcrine life it originated. Heusner records 
a bilateral divsloeation in a, five months’ fictus from an extra-uterine 
pregnancy, and a unilateral one in a fo*tus, ten indies long. 

The following conditions are seen in tlie fafus and neivl// hor}i. 


dta mal. dr Vmfanrr^ May 1897 ; Froning, Ciwc of Contjenitnl ])isfocatif>n of 
Iftp in an Eiijht Months' Fit fits, Iiiaug. Diss., Kiel, 1899 ; Loekwooil, Path, i^oc 
h'-mif. vol, xxxviii. 

^ Some of the most important are the following : — R. Sainton, Those Je Paris, 1893 ; 
ivinnisson, Pev. d*or(h., July 1905 ; Potocki, ihui., July 1905; Loj>agc ami Grosse, 
]». 257 ; Cauhet, Arch. mi’d. de Toulouse, March 15, 1907 ; Heu.'^nor, 
y.tihrhr. f. orth. Chir., 1902, Ihl. x. Heft 4, especially valuable; Jackson Clarke, 
Med. Jour., Sept. 30, 1905, and vol. i., 1899, p. 1028. 



DEFORMITIES OF CONGENITAL ORIGIN 


Speaking generally, the spocinioiis tell us that the acetalyidam. 
iwS somewhat small aiul flattenetk^ .lacksou Clarke " has described it 
as small and pear-shajHid (Fig. 100) ; I^oreiiz says that the margins 

are less prominent than 
normal, especially the 


ir ^)e the 

vLhjM \ turn teres is g(‘nerally 

\ present, hut mo(lili('(|. 

I The jHilvis arouml the 

capsular ligament is as 
Ej a. rule a])])roximately 

K: nmnial, as is well 

shown in the illustra- 
. . ,,, >. . , ,v 1 . . M II 1 ti(ui IVum a full-Uirni 

ri'.. 11], < tui.;(liilnl Ilf lli.- iiip III :i lirwlv- 

i»'>ni liiiiMii. 'I’Im- < li.-ioi :iti=jii \v.i> upNvarii- iiini hetiis ill l»radtord jiud 

w:ii<is. 'I'ln- upiin' :uiil iiti'l.i'ri<ir ilirtiu'iM of till? Hi rt.i- i 1 / i- u 

I i. f.-, i,iy :,.,i th- ..•nivl.M.i Orlhopahc Sin- 

\i iMiiivly :>l'>«Mi: l-ti- .1 Ilf 10 mill, ill tli.U (JiTif * (Fig. 1 1 ‘.ri. The 

sitii.'ifioii. Tin; li\:iliiii‘ c.ii lil.'i^^r A. IVoin ' ' ^ • 1 1 •' 

ilir upper .111*1 pO'iterior m| f )»•• eol \ luiO i-.ivil V. UIl ailgeimUlt i 11 1 otoCK i S 

■] ln.‘ li^'iiMieiituiii ti n, i> rniliiiieiit;ij‘v, 'rin- lifinl ('{psi'.s '' is VVOrtllV not(‘. 
of tin* femur is .itiopliieil, (|. foni!.:*!. :inil l<io .miimII to ,,,, • 1 " • 

fit tile ;i( ottp.iiiimi. It iiutT'iieii lui'i 1 hti artif'ular cavity was 

is eoMoiil in 'linpe. 'I'iie iieeli nf tin* feiniir is nearly (livithtd into tWO |iOr- 

Veliie.'ll f('o.\;i. fOel i- ilK l|! ViUe»i witii it- rO|l- 

• ayty f..rw:ini ; n. c.'iui.et . tioiis. The iippor, or 

new acetabulum, in 
which the head rested, was limite.il ahove liy the insertion ol' 

' 111 out; of ITousictr’s spoirimons tJn: ho«'i»ls of tin* tliigh-boiies wtru dislociilerl oii 
lioth sides, yet on one side the iioet?il)uIuiii was practically normal. 

C^igf’.nd'td IhdocnUnn of (hf ffip-Joinl^ Uailliere, Tindal, and Cox, London, 

IT- R*-v. •i'urih,, Sept. 1, 1906. 

^ Third edition, p. 483 . » AVr. d'lyrth., July 1905 . 


(Co.\;i. V.'il;,'a; aiid i- iii< nrvaleii witii it- nm- 
•ayty foiw.ird ( If. C.-iul-i t . 
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tlie capsular liganieiit into the ilium, and below by the cotyloid 
iiiar^dn. It was not lined by articular cartilage. The rellected 
{piidou o! tlie rectus was inserted very high on tlio external 




/■ 




Kk;. 112. A ilissfctioii (if a Ouijieiiitally I>i>' 
locatcil Hip. The of tin?, femur 
varoid, Tin* head is aulcviM-tt'd, mid tin- 
('.ipsiilc is liom' gl.'isN in sliapc (.lacksMn 
Clarki*, afli'V Williaui Adaitis). 

surfa(•l^ ol' tlie iliac bone, above 
tlie displaced capsule. The new 
depression for tlie head was thus 
iiitra-articular, the (?a]KSule l>eing 
not uierely cowMike, oviu’ it. but 
originating higber u]). 

iMiially, the ptlria on the 
•aiVccted side may be atro})lnevl, tlie 
iliac, bone more vertical than nor- 
mal, with the iscbiuin evertml. The 
latter points are .sometimes over- 
looked in discussing the causation 
of the pelvic changes soim in older 

i^ubjccts siiflering from (M.mgi'nitnl displacement. It api>ears that 
ill all easi'.s some form of acetabulum is found, but it.s sT^ape, 
'iopth, and cajiaeily are extreimdy variable. The head of the femur 
i'^ as ji rule normal in slia)»e, but is .sometimes small. 

In }mt-vid(d life additional changes arc induced. The mere 
1 ^biusion of the liml) during or after birth may further displace tlu^ 
^'dbhixated head; and when weight ivS put on tlie limb, the head 
' ‘ditiuues to travel, until it is stayed by llu‘ resistance of the liony 


Kk;. Ua. TIk' . sidi- of tin* I'llvis 
.•(lid H ip • .Iitiiit, tin* o.ipsuli- 
llMVll!^ li!il(>V<il, IViMil :i 

full-lfiiu f(<*tus witli 
t:d hisli'nulioii of tlln Hij). 
The Ninichliv of llir pclvi,'! 
ill till' llniiililK.'lll'liood of tile 
:i(Tt.;i1iiilniii is iiiMily iiorni.il 
(Hnidf'»rd urid l.ovcit). 
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or soft parts. Secondary changes will be met with in all the 
structures involved, and these are of two kinds ; (a) Atrophy 
arising from disuse in some, and (5) Adaptative changes in others. 
Further, in the same structure, sometimes one, somotim(?s the other 
type of change is met with. Thus the ligamentum teres gradually 
disappears as a rule, but occasionally it' may i)ersist and become 
much hypertrophied. 



Fig. 114. — I)i.slo> af.ion of the Iiif» with alU*ratioii isi th^■ slKtpr of the 
Imluin juid in tlie h».'a»l and iiefU of On? h-junr (Bradford and J.ovrtt). 


Dealing with the several structures, the appearances in chihl- 
hood ’ are as follows : 

The Acetabulum. — In the majority of ca.ses it is originally 
fairly well formed, but as time pa.sses on, departures from the 
normal become more marked. The results of old-standing traumatic 
dislf^-ations, and the facts collated with reference to ne-arthrosis 
and p.seiu] arthrosis in disease leave m> douljt as to tlie effects of 
contact and function in inodelling the shape of the normal articular 
surfae.es. If the femoral head is not in the acetabulum, neither 
structure will develop normally. The cavity gradually becomes 

^ The changes after childhood, being of little practical intore.st, will receive only 
brief mention. 
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«)l)litevate(l by the failure of development of its margins, and by tlje 
{’nickening and elevation of its floor (Fig. 114). 

Lorenz states that uj) to ten years of age the decrease in size of 
llie acetabular cavity is more or less concentric, but it still retains 
its rounded form. It loses in depth more quickly than it does in 
jliameter. Later on, the rounded shape is lost, and tlic acetabulum 
luMiomes a triangular depression, wiili its apex in front and below, 



I’l':. 115 . Di>lt)valioii of tin* Hip in .ulult agt*. stowing the ivhiiornuil shap«' nf 

tilt' :u'ct:il'uluin, the it jin-svidiis on the ilium rausetl l.y tiu* pressure aiul tVietion of the 
lie.'ul nf the rnmir, :mil the •hv'truetive etrect of this }uvvsim- iiml Irietioii upon the 
r< imir ( \Vljitiii;iii, ultei- W. A'hiiiis'. 

iUid its bti.se above and Ijebind. Up to twenty yetirs of age, 
dunefore, complete ;ii)senec is its rare a.s is complete development. 

At lirst the cartilaginous elements show more prohniml 
‘ ii^niges than the osseous, and ossification at lirst is but slightly 
•<i‘>'iitied, ii point held l.»y some to militate against the theory of a 
I'liuiiiry developmental error as causative. 

In course of time the acetabular Uoor is thickened by hyper- 
'"'phy of the osseous elements (Fig. llo), and this change also 
’ '‘'' lids to the articular cartilage, so that the cavity becomes more 
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or less filled up. Acconipauying this process a promiuence is 
IVequently seen on tlie internal aspect of the bone opposite the 
acetabulum. Tins projection into the pelvic cavity can be iinule 
out by rectal examination, and is sometimes seen in a skiagram. 
Minor abnoruialiliea in ossification, and alterations in the acetabular 
margins, may cause the cavity of the acetabulum t<» liccoine irre- 
gular. The acetabular margins and the cotyloid i:artilages ai‘e most 
deficient above and beliiml, but more nearly normal in front, and below. 

In a skiagram of a normal acetabulum (I^late X.) a right angle 

(A, Fig. 1 1 0). This angle is 
much rcdnced in the acetabiilnm 
of congenital dislocation, tin? 
external surracc of the ilinm 
and the floor of the acetabniuin 
teiiiling to (.‘(Mne into :i straight 
line, inlen’U]»ted only by a small 
]>roj(tclion at the ])nsterioi* and 
ii])per part of the cavity 
(B, Fig. IIG).' Even if the 
head of th«^ ]>one is in the 
shallow acetahidum, it is pnjl.*- 
able that very sliglil force will 
push it out. 

Tiu} acetabular cavity is 
rendered shallow both by tla.‘ 
thickening of its floor and flic 
itf!Ucienc\ ot its inaj'gin. Its contents are o\'ergrown ('artilagc, 
tlie fatty ami fibrous remains of the, ligamcntum Icres a.nd of 
the Tlavcrsian gland, the w-liole being covered in by the anterinr 
poitioii ol (he capsuh;, which is more or less adlierent to (la* 
floor of the cavity. This filling up of the arajUibulum may 
be gauged in skiagrams, after the head of the femur has been 
reduced to tlie acctabnlar level, by the width f)f the light baml 
between the sliadow of tlie pelvi.s and that of the head. Tin's is in 
confe'ast with tin; normal condition, for, when tiie head is ossified 


or slielf (‘xists at its upper part 



I I 

L R 


Yui. DiMi'ijinimatj*; oiilliiic of tlu- 

of til.; |v.‘lvl.S ill I'lllli- X. At A, oil till- left 
M(lf, tin* rioritcil piojectioii ur 

s-lielf •■oii{ rusts witli the slojiiuj; lim* on tlir 
firterti'U ,si(l(>, iliu Mitfill |noJ(‘« tioii ut H. 


' Holla amt liado ‘/Mtxhr. f. odh. (Jhir., lUOf., |,. 1-13) liisl ™ll«l iiUcnli»n 
0 i,M. Ui t I lat in luiilaUirul luxaliuiiH tin; skiagram vitrv often sliows tlie joint 
’ clinically “ .sound" joint, to lx; pat.liologioally alten-il. 
. ** ‘^'■•‘tabulnni i.s sliallow, and a iiredisiiosition to luxation 

iliHt iJ' i li .** joints is {.uroly ninintitalivT, the “souinl ’ 

is applied* ^ bixalixl, and lixcomes .so when tin; neces-sury traiinii 



IM.ATK \. 



m1 1 Ii,‘ I’.-Ivis lli]i .li)ints I'i.mii ;i rliil-l wjlh r..ll,U'«-Ililal I )i-l. t.i! ioli t.j' lln- 
Ihji. Nnic ill,, loss iij (III- iioniial l iulil aii-jl'-'l muI liu*' ut' iln* iijipi r ]':n l ol' tin* 
iliillifiii, till' Nali'ovvii'^ m| tile I’rKjs. (In- jiosilion ;ni«l ilina tiiai nf lliO liv‘:ni ot' tlii' 
1 ■■null-, ainl llu- l•lr||llli<■Il^ iii:: t'»i rn.itiatt oC a KaUv Art-talniliui.. 
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MU light band shows at all, the shadow of the rim of the acetabulutn 
hleudiug with and enihraciiig tlnit of the head. 

In old-standing cases the a(X‘l:al)ulav contents ati‘0])hy and become 
poriosteiim-like. 

The Formation of a New Acetabulum. In the presence of 
such a condition of the acctidadiirn proper, 
what are the prospects as to the spoil- 
tanenus formation of a new one ? The /m ^ 

longer the head of the. hminr is in ajiposi' 
tion with a given spot on the innominate vV; ' ^ 

bone, and the more intimate and. stable sT ^ 

the ('ontact, the greater will lie the elfect xfSkX \ | 

on both bones. The lioad of the femur ^ 
will b(5 flattened and tJie iliac lione presse<l ^ 

in. K.\pei-i mental luxation of the femur - i 

ill animals ‘ may he followed l>y the forma- -• 

lion of a now so(*ko.t. Wo must, however, 
lioar in mind that in these experiments 
tlie head is brought outside i\m capsule, 
while in congenital dislocation in man the 
ii.sui I’oiiuiins iiisi.i.! the cai.suie. As a '''"i, 

I'lile, tiierefore, the conditions are unfavour- vvmur ajt.i ilu* vk iu::onii- 
iilile to the fonnatioi. ofa new joiiit.hocaiise I,';', I,-";; or'nirVnuril’r.ln.i 
(<f) tin; ln.‘ad of the fenuir does not jierforate pn-itiM-ior parN of tli.- , iipsuli'. 

iho c'apsnb*, but pushes it m Irmit ol it t,, ti.r ..•..t.a.nbin. 

like a hood. Then; is therefore a fold '-Vo/ov/,' isps. Miter 

<'f c ipsnh; loft hetwooii the hones (Figs. 

llV, 118, 110). (h) Wlnui the head has onee passed over the 

acotalndar margin, it wall slide a cousitleralde distance, on account of 
tin; slope of the os innominatum, before coming to rest, (r) (lose 
contact between tlie displaced head and the pelvis is rendere.d more 
insecure by the p]es(;nce of ad«iuc.tor contraction and abductor in- 
cllicitmcy. (</) It frecjuently ha[)pens that the neck of the feiinir i.s 
'■iirved with the concavity forwards, so that the head of tin; l)one 
'incs not lie “dead on” to the pelvis, but is meredy in lateral appo- 
^'don. (f) Tlie body weight is not transmitted through ibe head of 

liMuur, hut is liorne by the liypertrophieil lower jiortions of the 
c!i|)snle. 

^till, in spite of all these points, there is sometimes an atlempt 

' bo Ilamiiny ff-xperiiin'nted on a rabbit. Calm, Comjcnitti.l Jh'nfni'itiion of the 

p. (U, ' 


. 117. •Fold nf lln- Ciipsiili! 
l«‘l\v<M*ii tin* lli:i-l of lll(^ 
1‘Vinur innl llu* ln::onii- 
Obst-nAi the u])pvoxi- 
iiiiilion of tilt; Mittrior nml 
pn*;ti;nor parN of tli** i Upsuli'. 
;iii>l till.* JiiirrowiiiLT of tin.* 
t.‘iitrani»‘ to tlir aiftabnlniii 
\ Me.i/irof . I .i/y- /////. ISPS, after 

boi’iMZ). 
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at the forma tioii of a new socket (Fig. 120), and in some cases this 
is so well marked as to give rise to unmistakable appearances in 
skiagrams ^ (Plate XI.). It is of the greatest importance to grasp 
tlie facts, since the success of the so-called bloodless reposition 


\ 

\ 



Fio. IIS.- -A ilifigT'amtiialit.’ n^presfiilation 
of th<‘ coinUlioii <i|' tin? cupsiil« fnr(jin;ntly 
liUft with, its hoiir-'^l'iss shaiK!. .'lud tin- 
narrow eiitraiin* intii the aoaalnilum 
(Cal of). 



Kn;. liy,- -From I'.ilof - lasc of (.’unL't-nital l)i' 
l'.»i.ati<)n lif lln* lli]i, aj;>-'l 10 Vi-ars wlnn 
th<? Oriliin int.i> tin- (.'otyloiil Cavity was i-?: 
rtr[ilii)ti.‘illv narrow ; aui! it was IVuiinl to In- 
iiiipossililc. to I'oict; tli(^ litsnl of llio tVni'<; 
tlirougli till' Imtioiilioli! liy iiiani[)ul!itii)n. 
MJ that jui (♦[M-ii Opel ill ion was juirfornu 'i 
((■-■ilor). 


Uepends on the possibility of the femoral head alleetiiio a deepening 
and, a broadenitio of the original socket, or boring out for itself, as 
it were, a now socket in the pelvic Ijone. The prospects are 
naturally better when the head is replac(!d either in or over the 
original acetabulum, as there is less likelihood of a fold of the 

^ W author’s case, shown at the Cliiiii’al Society, Clin. Sue. Trnm. vol. xxxii. 
|». 268; also Calot, op. cil. fig. Kl.S ; and Rlencke, Munch, nmf. Wochcnschr., 
1900, xxxiv. 





. iiAr. Y 


CONGENitAL DISLOCATION OF THE HIP 


139 


capsule intervening, and contact will be more intimate and stable. 
If a new socket is formed, it is very doubtful if it ever liecomes 
lined with articular cartilage. 

In complete luxations the evidence shows that a new joint, 
, lU'losed ill its capsule and lined with articular cartilage, does not 
form. A mere depression, lined with periosteum, is made on the 
(inter surface of the pelvis, and in this depression the femoral head 
ivsts more or less insecurely, with the fold of capsule intervening 
between the hones. In rare cases inllarninatory changes cause 
(iel)osits to he thrown out 
n round the head, and it is 
tiieii more firmly fixed, 
but this is an event not 
to be counted upon. Still 
move; rarely tlie lujarl per- 
forates the capsule, and a 
new one I'urnis around it, 
lull, this is so lax and 
weak that the head is not 
held lirnily. 

Every effort then 
sliDuld be employed to 
replac?e the head of the 
bum? either in the aceta- 
bulum or over its site; and 
if this fail, the head of 
llu* hone .sliould he })laced 
us near the acetahiilum 
us ])ossihle, and prefer- 
fikly <ui the. margin, so 
u-s to reproduce a sub- 
lu\atu)u. 



Kth. 120. — Formatiuii of ;i New .Fnint above tlu' .\i.eta- 
biilutu, which is ami triaiiifular. The atUieh- 

inent of the cajisnlar ligament has bivn grai.lnally 
|»ushe(l away ami up from the margin of the aceta- 
buliiin so as to surrouml the gre.'Uer of tlje 
new joint { HtJlfa}. 


The Head of the Femur. — Important as is the (iondition of 
tiio acetabulum, that of tlie head of the femur is still more so. 

e have seen that the possibilities, so fiir as tlie acetabuluiv is 
' ‘'iiLenied, are coiisitlenilile, but if the bead is badly distorted the 
'liikeuUies of treatment arc aliiio.st insuperable. Xormally, the 
'=‘!'Ut femoris transmits the body weight, and hence is the fulcrum 
]uvot around or on which the inoveinents of the limh take 
In congenital di.slocation, the body weight is supported hy 
‘ tension of the soft parts, passing from the trochanteric region 
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aiid tho base of the neck to the pelvis.^ It is therefore no longer 
st^riously coiicernod in carrying the body weight, and it does not act 
MS a pivot. This is readily shown by grasping the dislocated liead 
with one hand wliile moving the limb with the other in a delinite 
direction. The head of the femur will bo felt to travel in the 
opposite ilirection to the limb. Thi.s is a valuahle diagnostic sign. 



Kic. 121. -.A poskTior vit-w of tin* 
tipper e.xiiriuity of .1 Femur 
fVoii) ;i. t‘ !•;/< of Cun<(enilal OIn- 
lorii.tioii ill ;i oliilfl. ilireM 11 yeais. 
N<^te till* alltMiitiori" in llte 
nf tli(^ li*'H<l. Ilie varoitl ;iii<l .‘inlt- 

MTlt.'il ‘^liapeof tlie iiei. k 

Ainnn/I. IsOS, at'lei Lomiz . 



Fr<;. 1 22. • A similar p:iil to that in Ki^. 
121 Inkeii from :i cliilil, .ix'i'd 11 ycMi-. 
Tlu* eomliliuiis '•I'eti in Kiij. 121 .’ire 

iiiMili Jiii'l the ihmI; of 

till* femur is rpiiti' !iorizoiil;il (Mrifim/ 
Aiti'tinl, I.SftS. iilur l.oreii/ . 


The head then is no longer the fulcrum, but is now tlie short arm 
of a two-armed lever. 

From a functional point of view then the alteration is profouml, 
and i.s followed liy .severe structural changes, which, as may l)e 
anticipated, are of an atrophic character. The alterations in tlie. 
upper end of the feiiiur are .secondary in character, since it i.s as n 
rule normal at birth. In an old unreduced dislocation the hoad 
becbines conical and the neck short, wliile the upper end of th*' 
tliigh bone generally i.s atrophic and smaller than normal. 

^ In oasts where any atlenijit at furtiiation of si new joint is ahsoiit, a portion of tin- 
shaft may come into contact Avitli the innominate bone. Iji si spcciimoj in the Mnseiini 
of the Pathological In.stitutf*. at Kduig.sherg, where no ne-sirtliro.sis existed, the snniH 
tror;l»«ht(*r has disappeared, and the shsift. of the femur i.s worn tlirongh on its inn' ■ 
side to the extent of one-third of its thickness. The part of tlie innominate huiu; 
against which tlie femur jdayed is hypertrophied, ivory-like, and polished. 
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111 examiniLg the iipjxir end of the femur the size and shape 
.siiould he noted ; also the angle 
vvliich the neck makes witli the 
shaft, and wliether coxa valga^ 

( Plate Xn.) or coxa vara (Fig. 
rJd) is ])resent; and tlie cxist- 
v-nco of anteversionor retroversion 
(if tlie neck should be looked for. 

Tlie most usual conditions are tlie 
small atrophied head, llattened on 
iis median and posterior aspect 
(Idg. 124), and the short ante- 
Y(‘rte<l neck, with its angle 
diminislied. Tlu^ atrophy may 
1)(* so extreme tlmt the head is 
iibsent." in the case of a girl 
!\<fed twtilve years, who was under 
the autlior s care, the lu^nd of tlie 
leunir was v(a*y small. It was 
rliree-eightlis of an inch in 
(liiuneter, and was jdaccMl in a 
lemarkable situation. It was 
twisted entirely rouml, so that its 
(:"jiv(!xity looked din'ctly <>ut- 
ward in.stead of inwards. It was 
iu.'cordiugly removed, i 



Klc. 123. SliDwiiMj; tin* oonoia apjH.'ar.Muci' 
uT tin* lu‘:nl of Hu- IVniur, aihi. oxlivim- 
\.«roi«l conaitioo of llu> nvek. Tin* llio- 
Csoas 'I’t'inlon, A, all<*r«.*tl ju position, ainl 
is :i Suspon.sory l.ij/jinn-iit of tin- Joiiit. 
K I'cijjoris Miisi-lir (JAVuv// 

.XtitifHtl, iimM’ lifiivii/). 


the upper jiart of the shaft of the femur 
was .secured to tlie side of tlie pelvis, as 
close to the acetabulum as po.ssible, by 
silver wire, so plataMl as to ]n‘rmit Ilexion. 
The result was excellent three years aftcr- 
ward.s, .so far as the stability of the liuil) 
wa.s concerned, and there was Ilexion 
movement to neai ly a right angle. 

\Vh(‘n operative interfere nee is under- 
taken tlie head of the femur is generally 
present, but i.s llattened from before 
liaekwards, or otherwise altered. 'fhe 
'•Uoniiig takes place by attrition on the postero-internal aspect 



I’l'. 121. Hinr'-i-Nf vi»'\v 

'ipl'or t.xtfi'Uiit V of ri Fi-niin- 
in ('onjjfrliitill I )isloc;aioii nf (lie 
ilip, sliowin^? tin- tliiltmiu);- 
"f tii'* oapul fenniris on its 
jisjx-ct 

A unmff 1 S 118 , nffor Uoioiiz}. 


‘ -SetJ iiutlior's <;oiumunicatioii, /'me. Hoii, ii>or, Muirh 11H)8. 

horeiiz, Viitholoffff and Tn atment of Congf-vital DislocaHon of the tlip, Wieii, 189.0. 
I ilterations in the .shape and position of the head are well seen in Figs. 121, 122, 123 
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of the sphere (Fig. 124). ’ This is due to the fact that the 
neck is usually anteverted or concave forward, and therefore it 
is the postero-internal part of the head which conies in contact 
with the pelvis. It is difficult to say whether the anteversioii 
of the neck (Fig. 127) is a primary developniental condition, or 
whether it is an acquired state arising from tlie altered relation 
of the head to the pelvis. If the head is dead ” on the 

pelvis, that is, the neck is neither ante- nor retroverted, and 
the limb is normal as regards internal and external rotation, tlie 
friction of the ])elvis deforms the head into a bufier-shaped object. 
In some cases it becomes changed into a mushroom-shaped mass ; 

and Lorenz likens it to a much-u.sed hammer, whose 
JHV striking surface has become spnMd out, and turned 
up around the rest of the head (Fig. 125). The 
cartilage is seen to be fairly well marked 
on those parts of the liead which remain in 
I" ^ contact w'itli the capsular ligament. Where 

fi’i^'tion takes placr! between the bones, it gener- 

I • .« ally disapj)ears. 

Femur is as a rule shortened, 
depressed, and anteverted (Fig. 122). Sometimes 
Deformity of the shortening IS so extreme that the head appears 
tK directly applied to the upper portion of tlie 

head has i.etoino shaft. Shortening of the neck invariably implies 


head ha.s i.etoino siiaTC. K'jnorteiiing 01 me necK invanauiy implies 
iniisiirooni-sha}K‘»i, diDiinntion ill the length of the whole limb. When 

and the ntrk , , , , , 7 i i i . i 

extreioeiy v.-iroid the head IS depressed, and the neck is anteverted, 
a condition of coxa vara is ]»roduced. 

Idle anteversioii of the luick is of the greate.st 
practical importance (Figs. 126, 127). Normally, the angle which 
the axis of the neck makes with the transverse axis of the condyles 
is about 12 . That is, the head does not look directly inward, but a 
little forward as well. In congenital dislocation, when the limb is 
placed so that the patella is directly forwartl, the head may look in 
the same direxdion. Tliat is, owing to the anteversioii or concavity 
forward of the neck, the head has been twisted forward even to as 
much as 90^ Tlie actual displacement of the head is chiefly due to 
bending of the neck, and the latter seems to come off directly from 
the front of the shaft instead of from the inside. But, to a lesser 
extent, torsion of the shaft exists, the outer surface of the 
trochitciter looking somewhat backward. The practical deduction 
is that in order to bring the head completely within the 
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ijceUbulum the thigh must be rotated inwards until the patella 
looks entirely inwards. We shall frequently refer to this point 
under treatment. 

Occasionally, instead of depression of the neck, extreme 
straightening is met with, and coxa valga * exists (Plate XIL). 



Fi«. 126 .' A hinl’s-fve \ i«r\vonhe iipriVlit Lc'lt iHrimir, showing the 
h«*a(l ami iierk Mu <lo(t*‘<l liufs), ainl tlie, oulliiu; of the condyh's 
(roiiViuuovJSi linos), Tho anglo wliiuh tho axis (..VO, of tho ln^•nl 
ami tnakos with tlic transvcise axis of tlie eondyles A B, 

is normally 12'. This is tlu? aiiglt; of docli nation or the normal 
antevor.sion. 

(\)Xii valga, associated with congenital dislocation, has been 
notvd by 8elu?de, Henson, (h A, Carpenter, and tlie autlior: it is 
tlio excejdiou and not tlic^ rnhv 

Modifications in the Pelvis. — The nature of these depends 



Ki«i. 127. — AnteverU'd 'J’wi.st. of lln* Femoral Ntrk in a Congenital 1,' Dislocated 
Femur ( Bradfonl and I.ovett). 

hpoii whether tlie dislocation is unilateral or bilateral, and tbe 
position which the head of tlui femur takes. 

In the usual double dorsal dislocation the changes are more or 
less symmetrical in character. A sagittal section of the pelvis 

‘ Drehnuun, “ Beitr. z. Lehro der Coxa Valga,’* Zritxrhr. f, orih. Chii\ Bd. xvi. 
Befte 1 and 2 ; and Bd. xvii. Cf. author’s ca.se3, Trans. Jtoy. Soc. Med.^ March 1908. 
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shows that it is tilted forward, the sacral promontory directly over- 
hanging the symphysis, that is, the plane of the pelvic inlet makes 
MU angle of nearly 90"' with the horizon instead of the normal 45 
to 60". The result is that there is a great increase of the natural 
1 limbo- sacral lordosis, and careful measurements show that this 
ehange taki*s place chieily in the fifth lumbar and first sacral 
vertebno ami in the intervening disc. The sacrum itself is tilted 
out and greatly curved. 

If the ])elvis b(‘ regarded from the IVonL the iiiyominate bone 

is situated nion*, verti- 
oally (Fig. 128), and 
the iliac cri!sis are 
nearer together tliun 
normal. 'Die anterior 
inferior iliae spines arc 
placed moie ilivectly 
under the anterior 
superior, and tlie ischial 
tuberosities are everted. 
'ITie cause of this evei 
si on is said to be a 
tension on tlie muscles 
passing from this region 
to the upper end’ of 
the femur. Tliey, wilh 
tlie anterior portion of 
the capsule, act as 
s 1 ispen sory liga men is 

of the weight (*f tic* 
body. llctwecn tin; 
anterior iiiferior spines and the iiio- pectineal eminences, deep 
depressions are seen. The.se are the p.soas grooves. 

Finally, tlie whole of the innominate bone is somewhat small 
and atropliieil. From an obstetrical jioiiit of view the changes in 
the pelvic cavity arc of little importance. The transverse diameters, 
both at the brim and outlet, are increased, and that of the conjugate 
is diminished, .S(.> that the inl(5t hecomea transversely ovoid. 

In unilateral casiiS thc^.se brief remarks on the pelvis requirc 
rnodifiuition. The pelvis is not so much tilted aiitero-posteriorly. 
buWrk now laterally inclined, and the shape of the jielvic inlet ii^ 
obli(|uely ovoid. 



Fl!'.. 128 . - 'I'l.-r I'l'lvis froiii ;» woiii.'in, ITi y^'aiN, with 

Uiljiter.'il < of tin; (Vmiijkuh- 

tlii-i with tin* in tin* trxt (Lorenx 

;ifii| Mux Iti'ineT-:. 
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The Soft Parts, (^r) The Ctqjsnle . — As we have stated, the bead 
lioos not perforate the capsule, but stretelies aud distends it, so tliat 
ilu; iiprisinjj; head is covered by a hood of the capsule (Fi^. 118), and 
iMjtween the head and the pelvic bone, in old-standing cases, the capsule 
hKtomes contracted or liour-glass in shape (Fig. 1 42, p. 1()9). This is 
iMi'gely due to the tendon of the ilio-psoas passing ac-ioss the capsule 
from before backward, to he inserted into the trochanter minor (Figs. 
i2J> and 142, pp. 141, If) 9). This contraction of the caj)sule is by 
no means an insu])erai»le obstacle to reduction in early lih*. The 
coiiditiou is that of an imstretehed linger of a glove, a. very slight 
distending force being capable of opcming it out. Through the con- 
striction the round ligament, when pr<\sent, passes, 'fherc, is, however, 
a second narrowing of tlie capsule, whicli when present is often 
a permanent hindrance to reposition. As the heail of the femur is 
displaced more and more upward and backward on the ilium, the 
sti’<»ng anterior portion of the cap.sule gets neaier to the posterior 
ncetfibular margin ; and, becoming contracted, is stretched tightly 
jievoss the entrance to the aetitaludum, from its |>oslerior asi>ect. With 
cuiitinuous contraction, the aperture leading from the distended 
capsule into the true acetabular cavity may be nnluced to a small 
hiiitonhole (Figs. 1 1 9 aud 142, pp. 1 28, 1 7U). In still more marked 
rases the anterior wall of tlui capsule blends with tlie remains of 
the. soft tissues of the acetabular iloor, ami the cavity is thus 
actually obliteratinl, its site being covered over ]>y the outspread 
attachments of the anterior layer of the capsular ligament. 

ill congenital dislocation the capsule liccomcs a suspensory 
ligament, and a functional IiYi)ertrophy, most niark(‘d at the 
iMile.riiir and lower }iorlion, is seen. It may here lx* as much as 
Olio centimetre, thick. Finally, it may bti hleud(*d with the 
'logiaieraled gluteus minimus whore it is in ('.onlacL witli that 

'file ligameiitum teres is normally a vciy variabh*. structure. 
Im congenital dislocation it may be entirely absent, or, if present, it 
is viiriously altered. ►Sometimes it is thinned or even worn away 
entirely ; at other times it is hypertrophied. As a rule the liga- 
•oont is present up to throe years of age, but after four years of age 
d 'lisappears. As the ligainentum teres serves to transmit a small 
^nitrieut artery to the head of the femur, its disappearance may be 
additional reason for the atrophy of that structure. 

The Muscles. - - The condition of the muscles acting on the hip- 
calls for the closest examination. it is obvious that in 
VOL. I 


L 
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congenital hip there is after all not so much in the state of the 
bones to prevent reposition, but the difficulty of keeping them 
so is another matter altogether. The changes in the capsule 
cannot necessarily prevent the head being brought on a level with 
the acetabulum. Yet, even in early cases, it is a matter of common 
knowledge how difficult it often is to get the liead of the bone 
opposite the socket, and tlie cause is almost entirely the state of 
the muscles. Lorenz very conveniently divides tliese into three 
groups: — (1) Pel vi- trochanteric group; (2) Pelvi-fcinoral group; 
(3) Pelvi-crural group. 

We will take the last, the jyelvi-cruml group, first, as the changes 
ill these are tlic least complex. This group comprises the ham- 
strings, the gracilis, the pelvic portion of the rectus femoris, the 
sartorius and the tensor vagime femoris, and fi large portion of the 
adductors. They run approximately ])arallel to the long axis of 
the limb, and if the limb is shortened, the slack is taken up to a 
corresponding extent, first functionally, then structurally. Their 
direction is not much altered; but the shortening is a great 
ohsta(de to reduction. The difficulty may bo overcome l>y division 
of tlie adductors and tlic hamstrings previously to the operation, or, 
in children who liave not walked, by preliminary weight-extension 
for several weeks; or possibly tlie efleets of shortening may he 
neutralised by flexion of the limb at the knee and hip-joints during 
reduction by manipulation. But even if tliese muscles are thus 
relaxed, and the dislocation reduced, on straiglitening the lirnh tlie 
deformity will reappear. 

The author finds it Ixitter to divide the addimtors freely hy 
the open inetliod at a, preliminary operation, and then apply weight* 
extension for some wtx’ks. 

The elfoct of dislocation on the action of the muscles is 
re|)resented by Fig. 1 29 taken from Lorenz and lleiner s work. 

The (liagi’am lends itself less to bringing out the salient points of the 
[)elvi crural group, than to tho.se of the others, as the parallelism with the 
long axis of the limb is much closer than is hero suggested. The [loint, 
hovever, that shortening is the chief change, while alterations of direction 
and function are relatively slight, is clear. It is evident, then, that the 
pelvi'Crural group will form a great obstacle to reduction, an olistacle which 
may be in part overcome by flexion of the limb at the knee and hip-joints 
during manipulation ; but of course even w'cre they thus relaxed, and the 
dislocation rciluced, the deformity recurs on straightening the limb, 

Consideration.s in the case of the 2)elvi4rochanteric muscles an? 
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less simple. This group may be divided into a superficial and a 
»le(jp layer. The superficial set comprises the glutei, and a deeper 
set, the oliturators and (piadratiis femoris, and further includes the 


jisoas tendon. It is impossible to deal 
here with the individual muscles at length, 
hut general changes may be mentioned. 

If tlie trochanter were displaced directly 
upward, the muscular fibres passing from 
fho liigliest point of tlic iliac crest to it 
wDiild be shortened. Tlie trochanter, 
lunvovcr, is displaced nob only upward, 
hut outward, so that a lengthening factor 
is introduced which more or loss neutralises 
the shortening. Tlie quad rains femoris, 
wliicli passes from the pelvis into the 
troclianteric region, will be lengthened if 
there is much shortening of the limb; 
hut if there is mucli rotation outwards 
this lengtlicning will be compensated 
by tlie ai)])roximatioii of the posterior 
border of the great troebanter to the 
ischium. 

The fibr(‘S of the gluteus medius and 
minimus radiate fanwise, and considerations 



whicli apply to the vertical fibres cannot 
do so to those running liorizontally. 
I'urthor, the fact that these two muscles 
•lie stretched over tlie ju'omineut and dis- 
located head introduces a lengthening 
cleimuit. On tlie whoh.*, therefore, neitlier 
theoretically nor piuctically can anything 
like a general shortening of this group he 
■^hown, and iroffa’s i»rocedurc of dividing 
tlicse muscles in the trochanteric region 
loses its raimn (Vrtre. 


*I»;. 120. -Srlh^iiui of tin* 

MiisrltvlJriMip.s. t'/', of 
tin; IVlvis : //, ii«iiiii;il 
f'j, ii*‘\v position of Dn- HonU 
Ilf tin* I'V-mnr ; /, norinsil 
:ui<l ni.*\v pvtsition of j,Teat 
'IVorlnuitrr ; ;//, iK'nnal 

(lirootioii, ;iinl ///|. now 
Uim.tion, of }rlnlt‘:il (IVlvi- 
troclianterii: oroup); pt ami 
/>/,, Pyi'iformis ; 7 /aU(l(//j, 
Qu:iilr:it.\»s fi*moris ; ifK :iml 
v/i'i, li:nnstrini^ miisclfs 
(ptjivi iTwral group) ; A' ami 
A’,. Km*i*-,Ij)int (Lohmiz). 


Ihit while no general shortening exists, the displacement induces 
•' ' oiulition of marked 1‘uiictioual impotence, especially of the glutei. 
Ibis is shown by the inability of the patient to steady the pelvis, when 
"ifirnding on the affected limb. The pelvis drops on the sound side. 
I'liis i.s known as Ti’emlelenburgs sign, and its constant repetition 
walking is one of the causes of the characteristic and ungraceful 



148 


DEFORMITIES OF CONGENITAL ORIGIN 


waddle in this utfoctioii (Fig. 130). In coxa vara, the reverse 
obtains (Fig. 131). When the patient stands on the aHectccl limb, 
the pelvis is raised on the sound side. 

A few words must be added about the gluteus maximus ami 



KlO. IrJO. 

Imrg’s --rini- 

genital Di-location 
of tljo Hi]i. 

The j)c]vi.^ ilrop.s 
tin* sound sid<' 


the psoas. Xormally, the gluteus nniximus 
passes downward and outward, covers the ischial 
tuberosity and the great trochanter, and its lower 
border gives rise to the internal portion of tluj 
fold of the nate.s, the outer portion of the fold 
being of cutaneous and subcutaneous origin, and 
crossing the muscle ob- 
litpiely. Ill congenital 
dislocation, owing to the 
shortening of the limb 
and the elevation of tlie 
insertion of this muscle., 
its fibres become less 
oblique and more hori- 
zontal. Therefore llui 
level and direction of the 
fold of tlie nates is 
clmnged. Tlie elevated 
trochanter also, while still 
covered by the gluteus 
medius and minimus, pro- 
jects above the upper 
border of the gluteus 
maximus, and its contour 
is more readily felt bm 



iieatli tlie skin. The 
isf;liial tuberosity is more 


'I'J. DU. -Coxii V:u;i 
TrcndcliMihiirg's Sign is iv- 
ViTScd. Tin*. is fie 


(Kiglit) whfM the 
))!iUfnt staii'ls on 
the att'fidfd limb 
(Left) (Jir:idfor<l 
and Lovett). 

«• 


or less uncovered by 
the upward elevation r>f 
the lower fibres of tlie 
muscle. 


vated on Hit* sound side 
(Left), when the patieid. 
stands on the allciMed limb 
( Right) (IJradford aii'l 
Lovett). * 


The psoas muscle with the tendon undergoes important changes 
in direction. As it ciusses the brim of the pelvis it is displacetl 
outward. It projects, and tends to get beneath the anterior inferior 
spine. It then winds outward and backward, compressing the 
capstiie, and pa.sses to its insertion. Three points are to bo noted. 
It stretches from the trochanter minor to its vertebral origin like a 
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sling, and on it the pelvis rests. Tt is tlnis a suspensory ligament 
lor the body weight (Fig, .1 42, p. 169). The tension, thus set up in it, 
leads to dragging forward of tlie lumbar spine, and partly aecoiiiits for 
the lordosis. And, hiially, its displacement outwards as it crosses tlte 
pi-lvic brim under l*oupart's ligament, leaves a weak place through 
which a crural hernia may descend. The hernia thus induced is 
not the ordinary I'eiiioral hernia, which passes through the femoral 
ling internally to the vessels. It is one wliich escapes beneath 
I’oujiart’s ligament, and over the vessels, Hlling the gap left by the 
outwardly displaced muscle (NaratlTs hernia). 

In my experience of open operations for congenital dislocatia 
1 liavti fouml that the psoas tendon oilers a very great 
t he reduction of the lieud of the bone into thj 
it and the lower lihres of tlie capsular 1: 
as extremely tight, firm bands passing 

heiicath tlie head. They require free parts can 

Im' req»laced, and, 1 find, constitute of 

ivlapse alter the operation. In dividing knile 

must be kiqit very close to tlie bone to avoiii'^^ internal 

(:ireumll(‘x artery, which passes backward between the psoas and 
the pectineus. 

From the juevious considerations the state of the pclrl-famyral 
group can be readily deduced, and little requires to l)e said. "J'lie 
lower portion of tlie ad<luctor niaguus is shorteneil, like the pelvi- 
'‘riiral musi'les, and therefore it is often found expedient in the 
IMcliininary tenotomy of shortened muscles to divide the tendon 
just above its insertion into the lower part of the inner side of tlH‘ 
iVujinr. 'fhe upper part of the adduetor inagnus is not much 
siiorteneil, but its fibres become more obliipie in consequence of the 
eli'vation of tlie bead. The adductor longus also undergoes shorten- 
lug, while in the adduetor brfjvis the ebange is merely one of 
‘lirection. 


7b sum up the condition of the muscles 1‘rom a practical point 
"f view\ Those wliich prevent the head of the femur Vioing brought 
<l<>wn to the level of the acetabulum all originate, except the Slio- 
l*soas, from the pelvis, and are inserted below the middle of the 
loiiiur. They include the hamstrings, the rectus, the tensor vagiine 
Icmoiis, and a large portion of the addiictoi'S. These muscles con- 
'tiliite the pelvi-crural group, while the influence of tlu^ muscles of 
•li<i other groups, except tliat of the ilio-psoas, is slight. Happily 
've are enabled to combat the sliortening of the pelvi-crural grou)) 
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by tenotomies, open or otherwise, at the inner side of the thigh, just 
below the symphysis pubis ; and at the outer side of the thigh, jusi 
below the anterior superior spine ; also at the inner side of the knee, 
where the adductor magniis and inner hamstrings can be divided. 
The tendon of tiie ilio-psoas can only be reached by a deep and 
somewhat dilhcult dissection, and we have to rely upon preliminary 
extension and forcible stretching at tlie time of reduction to overcome 
the contracliou in most cases. 

Varieties. — I'he dislocation may be complete or incomplete. 

Incomplete is partial dislocation, 
and is merely a stage on the road 
to complete. Tlie deformity may 
he unilateral or bilateral. As to 
\ tlie relative occurrence on one or 

\ lioth sides, the figuies given by 

I Braiiford and Lovett^ are — of 
I ^141 cases, 122 were bilateral, Oo 
■j were rigiil-sidod di.slocations, and 

f 9() were left-sided. Whitman " 
quotes the following : “ Holfn col- 
1 ected 1 1 » f ) 2 ca .ses, 5 0 2 w ( ‘ re hi - 
lateral, and 8(i() were unilateral, 
i viz. 2>92 on tlu^ right, and 4t)8. (Mi 
j the left side.” Whitman al.so gives 
I .statistics from liis own ho.spilal (fi‘ 
801 cases: 2.'>1 were bilateral. 
20 G were right- ami ooo were 
left- sided, and in llui remainder 
Km. -- K()i\v;ira au.i iJi.w.inl theso details are iiot speciliiMl. 

tji.'uit.'il JJi.sloc.’ilinK or tin- right . . /. i i ^ 

tjik^i Iron. .1 girl xjM s v^'kis.' * he po.sition ot the head vanes. 

If on examination it can be felt 
from the front below or near the anterior inferior iliac spine, a 
forward and upward dislocation is present (Big. 122). If it can be 
felt posteriorly in the buttock, a backward and upward ilislocalion 
exkits. Between these two it may he directly upwards or supra- 
cotyloid. 

Lorenz^ states that the exceptions to the above are quite 
nogjigible, and are referred to only for the sake of completenes.<^. 

' tSVrf/. e<l. p. 479. ^ IhiiJ. pp. .'ilTi jinJ 516. 

* Palludogif atid Treatment of Con/jenital IHslocnfion of the liip^ Iran.slated ty F. 
Collet, p. 33. 
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JJecently the tendency has been to extend the classification. Lange 
.speaks of a humtio swpracotyloidea, luxatio supmcotyloulea et iliaca 
and haritio iliaca. lloflii speaks of dislocation (1) directly upward, 
(2) upward and outward, (3) upward and backward, (4) outw^ard 
from the inferior iliac spine. We do not propose to go into these 
in detail, as it would take up too much space and be a needless 
eoinplication. Nevertheless, in any case, whatevtu’ be the original 
direction of the dislocation, the tendency is eventually towards the 
iliac or upward and backward variety. 

In the anterior form, wliicli at one time was regarded as a 
rarity, but has been shown to occur comparatively frecpiently, the 
limb is always shortened, but less so than in tlie posterior form. 
In the forward and upward variety the head can be made out from 
lh {3 front lying externally to tlie femoral artery, or at any rate is so 
displaced outwards that the artery docs not pass across the centre 
of the liead of the femur. 

iEtiology. — At the present time two theories of causation call 
for discussion. Tlnne are many others, but they do not merit serious 
consideration, Tlio two theories that we shall discuss are (1) That 
congenital dislocation depends on a developmental anoinaly of the 
pints concerned ; (2) It is due to uterine pressure, acting on the 
lleNcd f(etal limb, forcing the femoral head against and over tlie rim 
of the {leetabulum. 

The points in hivour of the first theory are : — {(() The marked 
licreilitary factor ; ^ {h) Hereditary transmission is through both male 
ami I’emale parents, and is .seen in collaterals ; (c) The prepomlerance 
of girls affected over boys ” is only to be explained on the general 
principle that early developmental errors are seen more often in th(‘ 
female and more primitive type; Ql) The co-existence of other 
anomalies of development, which so far have not been explained on 
nicchanical grounds ; (r) 'fhe frequency of bilateral oceurrence ; 
(./) Its occurrence in other members of the same family.^ 

* Nfirath [ZciUihr. f. orth. Chir., 1905, p. 133) met with a history of heiT.dily in 
10 per cent of Jiis cases. Karl Viigel found a hereditary factor present in 30 per cent 
of 200 cases. It pusses equally through both the male and female ]iarcnt. It must be 
I'riiieinhereil that cungenital dislocation is a cause of celibacy in many females. 

The percentage of girls atlectcd is said to be 88. It is an interesting fact that the 
piodotniiiaiice of the female sex is innch more marked in tlie cases of congenital disloea- 
non of the hip and of the knee-joint than in those which are caused mechanically. — 
AVr. d'orlL, Nov. 1905, ]>. 509. 

The author now has three eases under his care, comprising the three children of 
family. Each child was found to be affected wdth congenital dislocation of the hip. 
L) «-ach case dislocation is unilateral and on the left side. 
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Tlie developuiontal theory was origiiuilly advanced by Vcrdiu*, 
and has been supported l»y Paletta, Diipuytreri, Didlinger, Adams, 
liockwood, aiul many others. JUit on close consideration ceitain 
ditlioulties appear. We have used the term “a developniontal 
anomaly.” What does this mean exactly ? 

According to von Ammon ^ the early acetabiiliim is a shallow, 
saucer-shaped depression, not large enough to contain the femoral 
head, and in congenital dislocaticm the former fails to ilevelop pari 
passu. He went so far as to say that in some cases the head had 
not occupied the acetabulum at all, and therefore dislocation is a 
misnomer. J.ockvvood “ holds much (he same view. He writ(‘s : 
“ The hip-joint is not at lirst a pelvic socket, in wliich the h(;ad (»r 
the femur lies, but the acetabulum is formed by a growth of pelvic 
cartilage up and around the head of the femur.” 

iMore recent investigations into the manner of develo[»nieiit 
of the hip bone do not confirm this idea. Tlie mcsoblast, fr(>m 
which the cartilaginous models of the bones are developeil, forms at 
first an unbroken mass in this region. The researches of reteu’sen 
and von Triedhindor '* .sliow that the shape of the articulai‘ sur’faces 
is defined before the joint cleft is diflerontiated, and before rotation 
of the limb takes plaet?. lieceiitly Karl Vogel ^ has suggested that 
the cause is a disturbance in the distriijutit)n of the blastema «.)f tlu; 
part, but he has not demonstrated any such occurrence. According 
to Dbllinger, the trouble is caused l)y ])remature ossification <»f‘ 
the Y-shaped cartilagn (d' the acetabulum, which ceases to grow. 
As a matter of fact, wc now kmnv that such premature o.ssifica 
tion i.s absent. ( Jrawitz's " rlicory, a. more likely one than Didlinger's, 
is that an arrest of devedopment of the Y-shaped cartilage takes 
place, but satisfactory anatomical ])ro(jf of thi.s is lacking. The 
difficulty in tlu? developmental theory is to decide in exactly what 
way an error has occnrrerl.' 

The Mechanical Theory, — Jntra- uterine mechaniiral cause.^ 
afford a tempting field fVn investigation. The ])hras(^ in common 
use, namely, intra-nteririe malposition, is not a very apposite <mc. 

^ J>it’ a nij>:hor(iu!ii ehi:n(r<fi.S(‘hoi Krankheitea (hr Mrnsrhrn^ 1S42. 

Truns. Pal ft. iSoc. vol. x.Kxviii., 1880, p. 30^1. 

•* Arch, /'. Anat. a, PlnpioL, 1S(»o. 

* AfiiUchr, f. orth. Chir. IM. ix. p. 615. 

^ Ibid. B(l, xiv. p. 151. yiixlKun's Ari'h., 1878, lid. Ix.viv. 1. 

' followiiif? reffirences may be eonsnlted : Lorenz and .Max Reiner, Joaebimstars 
Jfumll. Lief. v. p. 125; Kwabl, JJi’Aifiu-lic Zeitm-hr, /. Chir. lid. Ixxx. .‘i, i ; Woden 
berg, Zcritsckr. /. orth. (.'/tir. kv. 1, ]ip. 1 IS- 150; Karl V^»ge], thtA., 1005, pp. 
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it is not tliat any particularly evil or abiioriual position is ailoptcd 
/■// aim), but that almost any position, if maintained too long, leads 
{(.I delinite results. Now, is there any particular position hi utcru 
which is likely to cause dislocation of the hip, and, if so, is tlicre 
any evideuco of j)ro longed retention in this position ? That is to 
sny, can we point to inolonged forcible retention^ in a ])osition 
likely to cause the dislocation during iVetal life ? Lorenz, Hoifa, 
;i!id Hirsch, noting the readiiiess with which the acetabulum can 
he refoniied afttn* reduction of the dislocation, argue tliat no ]>rimary 
(l(!velo]>mt‘ntal anomaly can be present. We do not regard this 
point as conelusive‘, but it lias led many observers to turn their 
Mtteiitioii to the inecliaiiioal theory, which is briefly as follows: — 

The iuiatomical disjMjsition of the hip-joinf depeiuls partly on 
heredity, .since the .slijqie of the joint suiTaces is defined even before 
IIh; joint cleft is formed, and partly on function. Obviously there 
can be no reciprocal modelling effected, unless tlie parts are in 
iiinnediate contact. This is at its maximum in extension and 
al.Kluction, and at its minimum in flexion and adduction. In otlier 
woi’ds, the acetabulum covers the liead most completiily in extension 
ainl abduction, and h^ss so in llcxion and adduction, and then the 
head is largidy exjMjsed. Now', marked flexion, often with adduction, 
an; common }»ositiuus of the hetal thighs. That this flexion of the 
thigiis is sutlicieiitly prolonged and constant to set up slight con- 
tniciion of the flexors of the hips is evidenced by the common 
observation that couqdcte extension is impossible in the newly- 
horu cliild,“ w hilst tiui intra -uterine attitude is readily adopted 
after birth. 

Not only docs prolonged intra-nterim' flexion lead to much 
ivuitraction of the. structures on the front of the joint, such as the 
ilio psoas, Imt it; causes stretching of those situated po.steviorly, and 
It will readily be. coiicciled that flexion and adduction will not 
only stn;tcli tlu‘ capsule Ixhind and below, but will also cause the 
bead »>f the feiuiir to distend it. As the head pres.se3 more and 
luore on the capsule in this region, and on the adjoining portion of 
tbc acetalmlar margin, it loses contact more or less with the »*est 
‘>i the socket, with the result that uno.on trolled growth and mab 
b>nuation thereof take place. 

' flic expression, “ ambiuennle Zwangslialtuiig,” or “ iiroloiigeil forcible retention, ” 
iiiudi more suggestive tlnm our expre.^sioii, “uterine malposition.” 

Mr. Jack.sou Clarke describes a specimen Brit. Onh. XV»c. vol. i.), in 

contraction »>r tbo anterior portion of the ca[>snle resulted from intra-utcriiio 
ll'-don. and prevented extension at birlli. 



154 


OKFORMITIES OF CONGENITAL ORIGIN 


SKO. I 


Inhere can be no forcible retention in any position unless ihv 
fa'tns is cramped by want of room. This may be due to dehciency 
of liquor arnnii or aniniotic constrictions, the presence of another 
fmtus, or the abnormal bulk of some part of the allected fietiis 
itself, as, for example, hydrocephalus. 

Apart from the actual occurrence of congenital dislocation 
occurring under these conditions, certain other evidences of intia- 
uterine pressure have been observed. Such an one is the coincidence 
of congenital genu recurvatnm/ a condition undoubtedly due to the 
retention of the knee in over-extension ; the co-cxistenoo of con- 
genital club-foot, which is caused by forcibhi retention, in many 
cases ; and actual signs of the compression of the ftctal limlis 
against the body, which have been chielly seen in tlioracic deformities. 
These are good evidence in favour of tlie general theoiy of intra- 
uterine com[)ression. 

We must cf)nclude tliat, altliough a very fair case can he madt^ 
out for the mechanical theory, certain awkward points can fairly 
be brouglit against it. If the dislocation were always due to 
forcible retention in utero, we should expf'ct actual dishication te 
be present at birth, or, at all events, subluxation, ami this does 
not appear to be tlio usual coudition.“ Then .again, according In 
tlie mechanical theory, tlie dislocation must ahvays ))e a postero* 
inferior, which subsequently by extension becomes a posteio-superioi’. 
Again, in PoLocki’s case marked hydraninios w.as piesent, four litres 

^ Perliafis a belter expression is congenital ilisloeution of the knee. Tridoii lins 
collected 121 cases of congenital dislocation foruard of tl)e knee, and in no fewer than 
twenty, congeuital bip was present or .snb.se«|uently developed. lie is enijdiatifallv i-l' 
opinion that the bulk of cases of congenital dislocation of tlie knee are due to intra 
uterine mechanical causes. Referring to tlie bcaiing of these on congenital hip, he 
says: “ As regards congenital lu.xatioii of the hip, the majority of clinicians in I'r.uui' 
adhere with M. Kirmissoii to the theory of von Ammon, that is, to the idea of an 
arrest of development. Tliis is incontestably true, for in a large number of ease.s of 
embryonic luxation, truly congenital, the p;tthologi»*al anatomy .shows us gross inal 
formations of the cotyloid cavity and the femoral head, and the e.xisteiice at the site of 
the coxo-femoral articulation of a kind of fietal luxation, that is to Siiy, one developed 
at a much later period of intra-uteriiie life.” — Rev. d'orfh.f Nov. 1905. Cf. “Menu 
reeurvaturn droit, accoinpagiie tie luxation congiuiitale de la hanehe tin iinune eot*',’ 

Ardouin, Rev. rforfh.^ March 1907, pi». ]9.*M98. 

- Heusner brings forward considerable evidence to show that at birth, or even t»»r 
a consideiahle time afterward.s, no real dislocation exists in tlie hulk of the cases. 
ZeUschr. f. orih. Chir.^ 1902, Bd. x. lit, -1. He says that “the joint capsule is snlli 
eieutly lax in the ftetu-s, especially the female, to permit snhluxation backward. If *h*‘ 
thiglids flexed and pressed downward and backward, tlie heatl can ho displaced half-way 
out of the acetabulum,” Iloeftmann {Ze-iischr. f. orih. Chir.^ 1906, p. 303) confirm’ 
this, and finds tliat the younger the fo-tus the easier is the dhslocation protliiced. 
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(,j‘ aiiiiiiotic fluid escaping when the iiieiiibranes were punctured, so 
I hat uterine pressure on particular parts ot‘ tlie hjotus was impossible. 

Against the mechanical theory i.s the existence of liereditary in 
ll nonce through tlie male parent or collaterals; and if the coincidence 
,>f certain malformations attributable to 
mechanical causes, such as genu recurva- 
Lum, is in favour of the mechanical 
theory, the coexistence of certain othei* ^ 

malformations not to be thus (jxplained fe ' JJj'wc 

<HX‘S far to lumtralise tliis evidence. There I) ;K ^ 

iue .many otlier points which may be 
advariced against the mechanical theory. 

Other theories, of which the briefest ^ j 

possible mention is given, are:— A '' / \ / 

(a) Jnf/ra-uUvrine trail tnutmii ((■vii* 1 \ 

veilliior and Petit). In most cases there MT I i \ D|^ 

is no sucli history. vl F W 

(//) Trauma, durinf/ Ijirth, es\)ecvi\\\ ^ V 

ill l.n’eocli presentations.* Against ^ 

this theoiy is the fViet that in Ibrtv- jrWSS|"'^ * 0 

live of Adams’s cases the bead pre- ij Q \ ^ 

sen ted, and tlie conliumnent was easy. yjfcES:*'- M 
tAperiments sliow that traumatic dis- lirWII \ 
location in a normally formed hctal hip If || \ ' \| 

is very ditticiilt indeed to jirodiice, so ll!L//f V^ll 

tliat crude traumatic theories are quite If ' ll 

uiitenalde. And dislocation is not \ ’ 

pieseut at birth in tneiy case. * 

(c) Muscular couf radian, due to some 
ventral nervous lesion ; no nerve lesion 
liowever, has been found. 

7, / . , , , . Fic;. lirj. Tlii- IMVSUIOU ol till' 

{a) laralifsts due ta anterior pofio- Tnnik in n luMlthy iii.livi.lunl 
duriiig either fetal or infantile A-heii on on<- i.-lt. For 

i-p f . t t*\pl:\lui1loii SCI* to\t. 

•ne. JJie anterior ])oIioniyelitis lias 

never been demonstrated in the cord, nor its effects on the limte. 

7b mm up the discus.siuu on the tlicories of causation. Tl.e 
author’s opinion is that, owing to an anomaly of development, the 
ic etabulum is defectively developed either in depth or in shape, or 
die posterior margin is deficient, so that the condition of the parts 
nustable, and the movements of the limbs, wbetlier in intra- 

’ llrodliurst, il’Outrepont, aiul Plielps, Trans, of Anier. Orth. Asf«h\, 1891. 
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uterine life, at birth, or during inlantile life, are sullicient t(» 
displace the unstable head of the feimir from the acetabuluin. 

Symptoms. — The Gait in congenital dislocation is a duck- 
like waddle. To describe it i.s not easy, and we must consider 
the factors involved. Walking consists of balancing tlio truidv 
alternately on each lower liml». Normally, at (‘ach sU'j) the trunk 
inclines towards the active limb, the {ndvis being tilted, so that it 
is lower on that side. The same occurs when a normal individual 
stands on one leg (Fig. 1 MM). The pelvis and 
tlie shoulder are higher on the op[)osite side, 
and the spine deviates slightly to the same 
side. The alternation of these positions from 
side to side proiluces tlu‘ slight undulatorv 
action of the u))i)er ])ai*t of the body seen 
in ordinary walking. If we tell a patient 
sutfering from congenital hi]> tt) stand on 
the affiadcd limb, the pelvis dro])3 on tin* 
oppo.site side (Fig. IMO). TTiis is due to 
the functional disability under which th(‘ 
glutei work ('rrendelonl)urgs sign). It is, 
nf course, not pathognomonic of congenital 
dislocation, but Jiierely indicates gluteal dis- 
ability, which may be illustrated thus: • 

Kir. 1:U. -SclK'Miii to t x • Tho pull of a musclc is proportional to the 
[.laiii ilu.' ruii^;ii)i-l A< tiiMi -uiglc luado by its lino of action 

itf Ml.- Muscular -.1,1 1 • c l 1 • i % 

(noupini'on^^cj.iial Dis- '"'‘^li the long a.xi.s ot the part on which it 

Jocatiouf-i’tliviiij.. licts. fn Fig. 1 ,‘M vh is tho pelvic wall, (d th<‘ 

l.rKtiiuw IS iu jioi'mal femoral neck, a,/, the dislocated femoiid 

lilt ti \t (Luiiii/). neck, /// tho glutei (middle fdiros). The pull 

iu the noimal position is to the pull in the dislocated position,' as - - 

.sin y : .sin y^ 

That is - - a.s 

We are now in a position to attempt an explanation of the 
extraordinary gait in thi:s condition. Wlien, for example, it is the 
left hip whicli is dislocated, directly the patient lifts the right 
leg* the pelvi.s drops on this side of the trunk, and i.s also inclined 
to that side. To obviate this, as Ihi^ pelvis dro}).s to the right 
.side the trunk is jerked to the left. If it is a ca.se of dislocation 
on the riglit side the nsverse takes place, and in bilateral disloca- 
tior^tlie trunk is drawn lirst to one .side and then to tlie otlier. 

’ ProvidcU that /// '“i//,, and on this jujiiit .sec the previoii.s discussion as to the state 
«»r tlie jtelvi-tnichanlerie ii»u.side.s (pp. 147 148). 
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All iiuporUiiit secondary ellect# of this dropping of the*, ]>elvis is 
MU'ii in the spine. As it is the sound side which is dropped, a long 
C t nrve in the spine is formed on 


{lit; sound side, and in time this may 
!i iid to a scoliosis of the same ehar- 
iictcr. In double dislocation tiiere is 
)n> tendency to scoliosis, Init the 
Iwmbnr s[une luH'omes very mobile 
laterally. 

In walking also, wIhmj wciglit is 
noriie on the affectiMl limb, the trunk 
sinks down viivtically more or less, 
mid the troelianteric eminence on tluj 
atfecteil side ajipears to lisii. The 
Ixidy weight is no longer transmitted 
llnough the fenioial bead, but is 
siis|)ended by tiie soft ]iarts, vvliicb 
stretch to their limits, and the skin 
over tli(i Iroeliante.r of the alTecte<l 
siile becomes prominent;. 

The. gait is also modilied by 
(he limitation ol’ niov<3jiient induced 
iy adductor c»)ntraction, In* tlexion 
ill the hip (Figs. 1*55, 13G), by 



tion of till* nip - Fli‘\ii)n iit ilu. nips 
Severe Lonltisis (TaMiy tind .lom-s 

Mi'tficnl ISOsj. 


lonlosis, by tiexiou uf thePknc(\ partly compensatory and paitly 



l it!. . -The. s;nu»: p.-itieiit .‘is in Fi;r. 135, showing the ills.-ippeiuMiiee of Die Lordo>is 
on fiirtliei' Flexion of the Tliighs (Tiil»l»y uiid Jones, Medical Annual^ 1S9S}. 

to the tense bani-strings, and perliap.s by some equinus of 
dif- foot. 


Kn:. 137. -Raok Viuw of a girl with 13H.“-Sitle View of the patient 

• Hilfiteral Dislocation of the flip iii Dig* 137, showing Excessive 

(Tuliby iunl Jones, Metlkal .! /i u ual^ Loi’tlosis (Tiibl>y and Jones, 

i898b* Aunml, 1S98j. 



Dio. — Unilatci il (Left) Congenital ]>isloc:iti'<u of the Hip with coinineiieing Scoliosi 
.1 Luiubiif Cnive to tile Right .'iml a Dorsal Curve to the Left (Tiih)»y ami Jom 
MfiUcal AntiuaL 1898 ). 
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Lordosis. — Lordosis is particularly well marked in bilateral 
runes, and less so in unilateral (Figs. 137, 138, 1 39). 

The lameness is usually not accompanied by pain, unless the 
j.jitienb becomes fatigued, and the limping can often be voluntarily 
suppressed, at any rate for a little while. 

The history is that the manner of walking was abnormal from 
tlic start, and tliat it becanio steadily worse. 

Deformity. — In unilateral dislocation, if the measurements be 
tnken from the top of the great trochanter to the malleolus, there is 
fvs a rule no diderence, but when the measurements are taken JVom 
the anterior spine the affected limb is found to be shortened. Tlie 
trotdianter is also elevated above Xelatons line and is ])rominent. 
The gluteal fold oti the alTectod side slopes upwards, partly because 
[he skin is stretched over the great trochanter, and pjirtly owing to 
the fact that the direction of the gluteus maximiis is changed. 

Ill lulateral eases the lower limbs appear to be slioi t relatively 
to the whole body, and the proportion of tlie length of tlie thiglis to 
tlie legs is lost (Figs, 140, 141). The perim.nil space is widened, 
the troclianters are prominent, and the buttocks are broad and Hat. 
On palpation tlu‘ ischial tuberosity on either side is felt to be no 
longer covered by the gluteus maximiis. 

Diagnosis. — In many cases no dilTiculty arises, but hasty 
liiagnosis is to be deprecated, and three definite points must be 
'•oiisiilered : (1) Is the head out of the acetabulum ? (2) If so, 

wlifii'e is it ? (3) Can the dislocation be due to any cause other 

Ilian congenital? 

As to (1), skiagraphy usually settles this point at once. The 
iionnal position ol’ the head is in the groin, below Poupart s ligament, 
with the femoral ailery almost crossing its middle, and in a sus- 
I'oi led case it is easy to ascertain by rotating tlie limb if the head 
i> in the position indicated. If it is not, it can readily he found by 
fareful palpation, the identity of the head being established by the 
JiiMveiiumt of rotation of the limb; and it is to be noted that the 
excursion of the liead in dislocation is in the opposite direction to 
tliMi, of the foot. Further, if the great trochanter lias its norifial 
I'eliitinii to Nelaton’s lirie,^ it is practically certain that the iioad is 

^ Too iiiiioli importiim’c must not be atUelied to this measiiroiueiit. Normally the 
I'.is-scs across the skin at a point correspoiKling to the centre ot‘ the acetabulum. In 
}i 'r cent of infiuits this is so. Hut the shape of the iliac bone is very variable, aiul 
Ml i!»(i romaiiiiiig fj? per cent the centre of the socket is not so crossed.™ G. Preisel, 
^f'ifsrhr. f, orth. CVtf/’., 1907, pp. 266-275. Stewart L. Al'Cunly .has dealt with this 
ft, and suggests a now measurement. A line is drawn horizontally through the 
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in tlie acetabulum, whereas in congenital dislocation and certain 
other conditions the troclianter is above this line. 

(2) What is the position of the head ? Tlie head of the femur 
, an be more easily paljiatod when out than in the socket, and it 
sluadd be felt for in the following situations Below the anterior 
sii])erior s|)iiio, or on the dorsum ilii, and its ])resenee in one of these 
j>()sitir)MS veiilied by rotating the limb. An important point is the 
fact that in young subjects the head of the femur can be tel csco'ped 
upward and downward by traction on the limb with the pelvis fixed. 
Bure anterior dislocation of the head is very rare as a ]niinary 
<',ondition. 1’he so-oalh?(] anterior are usually antero-sujierior dis- 
placemenis, and they show a great tendency to become ]>o.sierior 
displacements.^ 

(.‘j) .\s to the causation of dislocation, whether congenital or not, 
vvc must exclude paralysis, traumatism, coxitis, either tuberculous or 
^)^teoluyeIitic, or tlui dislocation sometimes soon in (Uitei’ic fever, and 
also (ioxa vara, 'fids is by no means a ditbciilt matter as a rule, 
iind a careful [leru.sal of the articles dealing with the various 
rniiditious, ami praclii'al experiencr% will enable a diagnosis to be 
iiiadi'. It must mit, however, bo oveidooked that infantile juiralysis “ 

.iiiti liin-.siijMM'ior .s|»iin.'s ; a sof-./nd lino thnmj/h the tips of tlie t rod unit crs. Normally 
tin* .s(:i.'oiul lino bf' parallel with tho first. In <*ongi3nital dislocation it aj.pro:i<dif.‘S 

fust on t!i(^ alt ot*'*! side, and tin* disUiiioe from tin- anlerior-snjf.rior .■^pint; is 
1 lessened. 

' If wp aro deal inj4 with h j»uro .s«[>ru’otyloid di.slocation witli no partit-nlar ant<v 
vpvsitin 01 imnirvatiou of the iitn-k, liyppr-oxloiision ami rotalioii ontward of tlio limb 
luriis tin* Imad forward, and it i.s fdt under the surtorius or anlerior snperinr s]»ine ; 
wliile Ilexion and rotation in will turn the head bark the iliac fossa, and it is h*lt in 
dll' hiittock. Tin* asoi-rtaincd position of tlie head, and its relation to the .shaft, as 
l»y the transvrr.sr a xis of the eoinlyh’s and outer surface of the oi eat troclianter, 
'.viil oivc* .Mime informafion a.s to the .diape, of tl.o nock ami tho presence of imtoversion. 

Di.slocation ha.s heen semi in ehihlrcn, the .suhjrcts of Little’s disease. It may lie 
I tm re eoineiilence, or the dislocation i.s oonseciitive. 'J'his point ha.s a hearinii on the 
'i'i'st.ion already disi:n.ss»-d. Is every so-called 0011^40111 tal dislocation purely congenital ? 

Oiionhcrjr ri'cords four oa.scs of di.-ilooalion ol the hip in Little’s disease [ZfUschr. f. ofth. 
'"n;r. IM. xy. p. llS, 11)0 1); Karl Gaiioole a»ld.s four more fiV/h/, pj). : 

Mr, .laclison Olaiko, in the ilis<*u.ssion on Mr. Opeiisliaw's }'aper at the VUnical Society, 
•'iii'itLiom.d anotlier ITth .laiiuary Reviewing tin- literature, we ougl)^ to 

"'(i.sider certain aspects of tho causation of so-called congenital dislocation. We l^ave 
1 ) < oMge.nital di.vlocation ])ropor. (*J) ( ‘omlitious of fu tal origin, with tin* actual ilisj>]acc- 
taking place ilnring infaiioy. (3) A condition very much like this, but put liown 
• V I’l uhlidi (/,'or. (Vorth.^ January IhOil), Drehniaan {Fiht ftt' ticuf. Kongreii^j'. orth. Chir., 
and others, to certain vague and liypothetical conditions suoh as “dry ” arthritis, 
f Is it possible that dislocation may take phice at the outset of a eoxalgiii '? Kefoieucos 
' diis point arc liroca, “Luxation hru.^ipie au deimt d'uno coxalgia,” tl('r. dortJi., 
; 'Vein tier 1906 ; Kirinisyoii, “.Sudden Imxatioiis in the Course of Coxalgia,” Jainiavy 
VOb. 1 
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01 coxalgia may supervene in a subject affected with congenital 
dislocation, but it is of course rare. 

The condition most ditiicult to distinguish from congenital dis- 
location is coxa vaia. In both, the trochanter is above XtHatons 
line, in both a. limp is present. In coxa vara, however, the heH<i 
of the femur can be felt in its normal position, and there is n(» 
telescoi>iiig. The difficulty can be at once cleared up by the aid of 
a good skiagram. 

Prognosis. — Without treatment the outlook is bad. According 
to Lorenz and Max lieiner, a spontaneous cure is ])racLically im- 
possible. They make, however, a guarded exception in certain 
cases of posterior subluxation in infants, described by Lange. 
Taixation of the hips in the Hexed position of the lower liinhs in 
uturo is trams formed by extension of the limbs in tlie act of birth 
into a subluxation. Certain other observers recorded what 

they believe to Iw cases of vspontaneous cure iu older cliildren.' 
These cases appear to have heeii merely sublux.'itions. I 5 ut even 
if such statements are accepted, sijontaneoas cure is so rave as not 
to iiilhience in any way the necessity for tr(‘atment. 

Generally speaking, the deformity, lameness, a ml shoi tening 
increase rapidly during the years of growth. The femoi'al head 
rcceiles farther and farther from the ac<jtabiilnin, until arrested by 
the tension of the thickened capsule and the stretched muscles. 
Actual ne-arthrosls is a very rare occurrence, but soinetinuws a 
certain amount of resistance to tlie farther progress upwards of tlie 
head is presented by irillamrnatory thickening around the capsule. 

In bilateral cases the progress of the deformity is more rapitl, 
and as age advances and weight incr<?a.se.s, the irritation from fatigue 
gives rise to attacks of painful spasm and rigidity of tlni muscles, a 
point to be leincmbered in diagnosis. In later life, the ])aiu and 
disability, particulaily in obese patients, become so great as to lead 
to practical invalidism.- 

1899; Bull, de V Amd. dc un[d.^ njth Man;li 1900 ; Jouun, R<’\\ d'nrth., January 1901. 
and Tliesc dc doct, dc I’ans, 1901. 

yDreliinaitn also at tlie last two German Cona;ri;s.sc.s of Ortliopaalic: Surf^cons dii w 
attention to tho.vo casc.s of dislocation of the Jiiji.s following' aciitt* iiiflaininatiou of tlie 
joint in siicklin«;s, where the clinical syniptoina could not be disfingni-sliLMl from 
congenital di.slocatioii. ZeiUchr. f. orlh. iBiir. xiv. yt. 7\2 rj. sfq. 

' Frbhlirdi, Bev. d'orfk., January 1907 ; also July 1907, |.j». 40M00. Cu.st?s an 
related by Kove-JoM.serand an«l Kinnisson, ibid..^ July 1907, ei>- 401-400. 

*Jiidlon [Tram. Auvr. Orth. Aifs. vol. xv. j»p. 294, 29n), however, relates tliat 
tliere wa.s an eminent neurologist in Chicago so atlecteil who wa.s able to make a runiiii!;: 
Jumj* over a tabic. 



CHAPTER VI 

CONGKNI'l’Al. DISLOCATION OK TIIK HIP ((Jovtin If fit I ) 
Tkeatmknt 

Thk pmsenl status of tlie treatiiioiit of congenital ilislocation of the 
hip is due cliielly to tlie eftoits of raei, Ifolfa, and Lorenz. Until 
the. year I <S 90, attempts made to remedy tlie displacement were 
msirly alway.s futile.* To Hoifa all credit is due for his conception 
of enlarging and re-forming the acetabulum, wiili implantation therein 
of the head of rluj femur, after reduction had been inade pos.sible by 
iciiolomy of all the r(‘.sistant structures. This idea he carried out. 

Inspired by Hoifas work, Lorenz commenced to operate,^ at 
first oil the same lines, but being struck by some disadvantagc.s in 
Ihti jirocedure, he (‘xhausti\’ely reinvestigated the whole matter. 
Subsequently Lorenz so modilied Holfa's procedure that his method 
iiiiiy fairly be claimed a.s a new operation. It is therefore generally 
.s[)oken of as the ILdfa- Lorenz open method. 

About the same time I’aci was experimenting with a purely 
iiianijadative method. Lorenz, who at tirsl was sceptical, became 
' ouvinced of it.s pos.sibilities, and he modilied it in aceoidanco with his 
e\\ 1 ) researclies. Tlius the bloodless/* which is much bettor called 
tlie manipulative inethod, was developed. It has gradually forced 
troatnient by open operation into the hackgroumi, and now liolds 
the. Held. 

We must, how<*ver, at some length into the various methods 
ter the following reasons : — The manipulative method is by no megns 
^q>plicable to all cases, and in fact is successful in less tlian 00 per 
of cases where it has been tried. The question arises, AVhat 

' Wo imrst, howtfvor, not omit to mention the wovk of Buekniinster-Iiiown, A<lains, 
••‘'■t l^ava/.. A very few oases rooov(?re(l hy oontimioiis cxtoiision. 

^ liorenz perfonnetl llolfa'a opemtion for the first time on ^lareli a, 1892, Pntholoinj 

Trmtment of Confjenilnl DUhmilwn of fhe JJip^ based on k linmlred Opernthc Cases^ 
^ njia, 
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can be done tor tlie remainder ? Are we to be content with palliative 
measnros, or to leave them alone ? The natural inclination is to 
ask, Is it not possibhi to carry out some oilier procedure ? In soim; 
cases this is so. 

It is quite e]t‘ar, tlierefore, that the various operati\'e measures 
will need diseiission. A,e:ain, many eases come before surgeons moiv 
familiar with ordinary .surt^ical procedures than witli manipulative 
niea.siires, and if familiarity breeds contempt, the want of it is 
certainly often associated witli scepticism. The natural bias tlien of 
the general surj^eon will he towards th(‘ (q>en operation. Therefore 
it must be discussed. 

Tlie advances in the treatment of this deformity are of recent 
^Towtli. In order to iirrive at a .^ood understanding^ of the siihjVM t 
we must deal with them in chronological mder. 'ITie earlier methods 
are naturally less valuable, and are likely to fall into oldivioii. At 
the same tine*, if we grasp the reasons of failure, we i»ave. the way 
to success eventually. 

\\\; will therefore refer in flic fiist {dtice to some e«irly attenqits to 
obtain a. no artlirosis in the liest ])ossihle position outside the juagabuIuTii. 
Jules (hierin was the first who trie<l to procure a ue-arthvosis by dtistroy 
ing the cjipsale, and placing the hea<l in direct contact with the iliinii. 
Margary ^ exca\atc<l a new acetabulum ))ehind its usual position, 'flu^ 
patient, age«l fifteen years, died of sopsi.s, and Margary did not renew 
his attempt. Ogstoii formed an a(?etal>ulum above the normal position.- 
Israel attempieil to nail the liead agaiii.st the iliac hone. Other surgeons 
have tried to oluain a jionti (rti/ifin} for the head, that i.s, to eriNite an 
ob.stach? to its upward displacement. Thus Ivliiig’^ detached a pejh>.steal 
tla|>from the trochanter and neck of the femur, turned it u|)\va.rd.s, placed 
the head of the femur in contact with the ilium, ainl stitched tlie flap 
tii’uily to the capsule.’ lianneloiigue. ' injected chlorid(‘. of zinc 
.solution so as to induce an outgrowth of bone a.bove the hnioral head. 
Kirmis.son‘' drove ivory pegs, ami Witzel •’ gilded nails, into the iliar 
bone above the head. Doth surgeons found the results nnsatisfacton . 
The present writer ha.s ojierated in the following way, with satisfact* »ry 
results in one cas<* out of four 

i Arch. fH orL^ 18S1, ]). Mftl. 

- i ssr>, voi. ii, ](. 1110; ami 18.80, vol. i. p. TjCO. 

^ Cenlrolhl. f. I siU, S. 1 10. 

' Tlic patient of diphtliem funr inoiitlis aftfTwanl.s ami an os.seoiis ori’.st lire! 
fievolopt fl on the side nf the pr lvis mIkivo tlm head ol the femur, Karynski, Karewski. 
and Gu.s.'^nliatmr reirord good msiilts, ami Loren/ a relapse. Holla .said it was too 
a ]>r#icedirig. 

7>n//. tin hi Hoc. d>-. chir., 1891, ji. 770. 

Jlrv, t/'orth,, May lOOii. j». 205. 


" ih'idralhl.f. Cfdr., 11)01, No. 10. 
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A hole was drilled through the head of the femur, and three strands 
/)f very stout silkworm gut were jmssed through it. Then by means of 
I specially curved needle the silkworm gut was carried through the 
juaiostoum of tlui iliac hone at a spot as near as possible to the normal 
:icetabulum and the ends firmly tied. In this way the head of the femur 
was sutured to the iliac bone as closely as possible, ami in such a 
direction as to permit (Jie largest amount of flexion. No further 
telescoping of the head occurred during five years, and flexion to a right 
angle was [lossible. 

Apart from the laid that only occasional and modified successes 
liave been demoiistrateil in tlnise eases, and by modilied successes 
we mean the con lining of the luml to tin; position selected, such 
pnicedures have certain inherent ilrawbacks. 'Khe sliortening is not 
nV(?rcome, the ilio-trochanterie mu8(*h*s still act at a disadvaiuag(‘, ami 
the Treiidelenlmig symptom persists, hurtlier, ankylosis is likely to 
result/ eve,u with prolonged and carelhl arter-treatment. 

Hoffa’s Operation. His aim was to obtain reduction liy division 

Ilf all the structures preventing the elongation of tlie limb. He 
ii|)cn(Ml the capsule, excavated the acetabnlnin, and tried to implant 
llie remoral head in it. 

'file tliigli was Hexed, and tlie tense hamstrings wore ilivided 
‘^ulx’utaneonsly near the tnlier iseliii. The liml' was then 
cvieiideii and abducted, and the adductors tenotomised siib- 
ciitaiieously. I>y the open method tlie tensor vagime femoris, the 
^iirtorius, and tlie rectus femoris were seven‘d.‘^ IloHa next iletacheil 
all the muscles insmled into the greater ami less troehanteis l»y the 
sirnperiosteal method. Tlie capsule of the joint was now opened, 
iiinl the head of tlui femur turned out of the wonml. He tlien 
priMM-rded to deepen the acetuluilnm ]>y a sjieeially devised curette. 

In HoM'a s hands (he mortality was considerahle, tliroi* deaths in 
lil'U'd’onr eases being directly due to the. o|K‘ration, and several eases 
h(Ma.me septic. Lorenz recordcMl a case of secondary haanorrliage, 
ibllowc.d |)y sfpsis ami a state of lameness worse than evej’. Hollii 

' Aiikyl»».si.s in position and with little shortening i.'i not, in unihiteral oases, 

I ' I'*,' I'onsidertMl an entiivly hail result. It is a less disaliility tlian an nnreiluooj ami 
i !o.;icssiv<j fonf;enital dislofation. However, the fact is that ankylosis ami contracture 
'i'ii dly co e.vist, ami the limli hecoines fixed in a (Icxcd ami addiudcd posit i(m. Such 
^ t-sidt is to liu d»!plorcd. I)oul>lo ankylosis is a tcrrilde rcMiU, and tlicrcfore open 
"i -it ions on both hips should never In? performed at one hittinf;^. 

Ihe great intlucm.-e of a hypertrojiliicd tensor va«iniv femoris in producing inversion 
*’• ’!ii; linih can only he ap]>rcciiited hy those who have been comt»clIed to divide it wlicu 

as bton the subject of severe conlraftuve in spastic ]*anvplegia, as the aiitlmr ohsevvod 

' 'VO cases. 
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found that the risk of reluxation was very considerable/ and even 
when the head of the femur remained in the acetabulum the 
functional result was not good on account of the extensive division 
of the muscles. Happily the operation has never been extensively 
practised, and in some surgeons’ liands, other than Holla’s, some of 
the results have been very distressing. 

Lorenz’s Open Method.^ - He recognised tliat it is not essential 
to divide the trochanteric muscles, and further a))proached the capsule 
by an incision from the autero*e\terual aspect of the joint. As 
Lorenz developed his ideas, the leading fact hecaine the conservation 
of all the muscles, save in some cases tenotomy of the adductors. 

The .steps are as follows: — (1) If much shortening is present, 
weight extension is apj>lieil for a week vr so. (‘2) At the actual 
operation the liead is l»rought down by manual or instrumental 
traction, and perhaps tenotomy of tlie adductors is added. (M) An 
incision is made from near the anterior .superior spine downwards 
and outwards to tlie great troclianter, and by this means the capsule 
is laid bare. (4) It is opened by a T-.shaped incision, the acetabulum 
deepened, and the femoral hearl, if nei'essary, rcvshapjcd and replaced 
in tlie acetubuhun. 

Lorenz’s first results at Albert’s clinic were disastrous. In 
twelve cases two tleaths occurred from scpticicmia, and three 
others suppurated. One became ankylosed on both sides. ])ul 
in a subsequent series of a hundred eases he says that no deaths 
occurred, and only one case failed to unite by first intention.' 
However, Lorenz abamioued this metliod because reluxation was 
found to lie fairly frequent, and very ju'ohmgeil treatment was 
necessary to ensure mobility of the joint and prevent contracture. 

Ill cevtain cases there is no doubt, whenj rep(jsition cannot l)c 
eifected by the manipulative metliod, and wliere the* dinicnlty <<1 
doing so presumably is due to deformity of the liead of the femur or 
to the condition of the capsule, the open metliod is still of value. 
Such conditions, liowever, arc not often met with in infants, and in 

^ This is tho author’s (;X])erir‘iu:(; gainod from ten casr.s : roluxalion omuTtrl in six. 
hut (our of the ten cases have juovetj after .six years to bo jierfcct functional aifl 
anatomical siiccesseH. 

“ Ct'MraXhl. f, Chir.. 1892, No. 31. 

^ In ten of the author’s cases operated on by the ojjen nmthofl one suppurated. She 
contracted scarlet fever horn a neigh homing patient ; liowever, she recovered, and tlie 
reposition was perfect, and still quite stable after twidve years. If we could after, oi‘ 

th^so operations introduce a conrroIJahIc or inilii degree of sepsis, auHicient to 
stimulate bony outgrowth from the aeetabuluin, hut not such as to cause aukyluf’!'*' 
then the wiiole problem might be solved. 
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['iifciire, (jarlier intervention by the manipulative plan will gradually 
relegate the Hofla-l.orenz operation to obscurity ; because, while 
the number of immediate successes in the latter case, so far as 
Imposition is concerned, is large, yet the ultimate functional result 
is disappointing,^ unless prolonged and careful after-treatment, 
extending over at least two years, is carried out."’ The age-lirnit 
h»r the open operation is lower than tliat for the manipulative ; 
anil if tlie former is done too late, ankylosis may follow. 

Jackson Clarke’s Open Operation. -Mr. Clarke says 
(Conijenilfd Didonition of the Hii)- Joint, p|). 60 et ncq., I.ondon, 
JOlO): ‘Mn .some cases, .shortly after removal of the jdaster 
Ttitentiou apparatus, when it is found that the head of the bone is 
hmcoiiiing redislocated, a second period of retention with increased 
hyper-extension, and with the knee elevated somewhat towards the 
axilla, should bo tried. If thi.s has been done without success, or if 
there is no trace of a raised lumler to be felt on moving the head of 
tin.', ])one in and out of tlie acetabulum, I think it is a waste of time 
to proceed on bloodless lines . . . ami I have designed and carried 
<uit the. following plan, first described in the LoneA April 1909 ; — 

‘‘ An incision is made in tin* outer two-thirds or more of a line 
iVoiii the posterior superior iliac spine to the top of the great 
l Indian tei*. The skin and fascia being divided, the gluteus 
iniiximus is seen with its fibres lying parallel to the incision ; it is 
divided, and the two portions are held apart by retractors. What 
is seen at this .stagti dilfeis from the normal anatomy, and it varies 
ill dilfercnt ca.ses.” 

In the first case operateil on by Mr. dackson Clarke, ‘‘ the whole 
of the capsule lay immediately beneath the gluteus maximus, the 
lyritVuinis not being seen. ... I opened the capsule at the lowe.st 
p'ul. of its posterior .surface, the incision being only large enough to ad- 
mit a periosteal elevator, Farabouf’s curvetl vugine ; by means of this 
die ]H‘riosteum and the cotyloid ligament were detached for aViout 
luilf an inch at the upper and posterior borders of the acetabulum. 


’ 9) ti n open o^iprations. pi'rforrat'd on this plan by the pn'sent writer, six relapsed, 
hi Ihij four wliiflj were siKK*<*.s.sfnl the siicef.s.s was pfrm.'iiieiit. It should be added that 
ilie open operation wa.s never done until the manipulative method ha<l been tried aud 


l iicse views are. not held by all surgeons. H. M. Sherman { .Ian. 1005) 

iH A li ienninod opiioncnt of the manipulative method, and favours open operation, 
his It lilts, however, are not partioularly encouraging. Eight subluxated or reluxated 
a.t M-i; some of tlie seventeen .■itable cases the stability was only of two months' 
wp ' * ^ hose who have experieuec of the o]>eration recognise the fact that nioiion, 

i'' lioiiiparatively free and painless at first, usually becomrs restricted later. 
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Next three stout silk stitches were passeil iii turn through the 
X)eriostouin thus raised into the joint -cavity under the cotyloid 
liganieiit, out of tlie capsule again and through a fold of the capsule, 
thtMi once more through the capsule near its femoral attachment where 
the two ends were tied. These stitclies removed the over-distension 
of the back of the capsule, and hehi the cotyloid ligament over tlie 
outer ]airt of tlie liead of the femur. The limb was |)ut up in 
plaster as after the manipulative ox)eratiou whieli must always hav(j 
}»receded this open operation. ... 1 liope that this simple o^jeratioii 
will j,)rove capable of giving a strong and useful joint in every 
case where tlie manipulativti o|)eration has been tlioroughly tried 
and lias failed.” 

E II. Bradford (Af/ur. Jnirm. Orth. aSV;*//. yoI. vii. |». a? d soj.) 
de.scnbe.s a proceeiling e\en more simple. It consists of incising 
tlie capsule, dilating or eutting tlie eonstrictod ])ortion or neck of 
the cajisule, replacing the head and stitehing the capsular llajjs “ in 
suoli a manner as to form, when cicatrisation has taken place, a new 
cotyloid ligament holding tlie head in idace.” 

The Opcii Mffhoit is called for whmi rejieated a!l.empts at 
reduction liave heeu tried and failed, and whmi, after reduction has 
been accoin]»lished, and tlie limb has IfCeii iu'ought down from 
the abducted ami liyper-extendiMl position, the luaul l.ieeouuvs 
re- dislocated. 

In order to illustrate the fact that the manipulative metlioil does 
not sutlice for all cas(‘s, 1 (piole the* casii ol‘ a girl aged seven years, 
wlio came under my care at AVestmiiister Hospital. No fewer than 
eight attempts were made to reducai the dislocation by manijiulation, 
and all wore unsuccessful. By way of pndiininary treatment, 
exsection of jMjrtioiis f»f the adduclm's, and weight-extension up to 
10 lies, for se\eial weeks, were carriiMl out. Traction by pulleys up 
to what was c.oiisideriMl tlie “ ilanger-jioint,” and rejieated forcible 
pulling on the liml), were tried. Even when tlu; great trochanter 
had been diawn down to one inch below its normal position, Ilexion, 
abduction, hyper-cxteiision, eircumduction inwards and outwards, 
all failed. I t was therefore <lecidcd to operate by the open method. 
Iwo stages of the ojieration are represmited by tlie excellent 
drawiiig.s (Figs. 142, 1 4:1) of my friend and colleague, Mr. E Bock 
(■ailing. Brielly, the diflicullies were (1.) tln^ head of tlie femui', 
dislocated outwards and liackwards, was anleverted to a full right 
an g It, so tliat it looked directly forwarrls (Fig. 142 A), and coxa 
vara was present to an extreme degree. (2) The ilio-psoas tendon 
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(Fig. 142 (')) passed across the inid<lJe of the capsule, hetwtjeu the 
caput feiuoris and tlie margin of tlie jicetabuluni, and formed a 
(•oustriction of th(3 capsule, into an hour-glass shape (Fig. 142 AM). 
{)n account c^f tlie tightness of the ilio-psoas tendon and its close 
proximity to tlie neiglihouring yuirts, its division was not easy nor 
.‘ly free lioiu risk. 

On o}>ening tin; cap- 
suh?, after section of the 
ilio-psoas tendon, tlie liga- 
meiituni teri^s wjis seen to 
he much thickened and 
adhenuit to tlie posterior 
wall of the capsule. (4) 

,V diaphragm (‘.xist(.*d across 
the juneth)!! of the inner 
and outer halves of the 
capsule, and in it was a 
.siiiiill buttonhole (Fig. 
ltd F) hair an iiudi 
broad and one-third of an 
iiu'h from above down- 
wards, throngii which il 
was evident that the luaid 
of the femur in;ver could 
pass. When the capsule 
had been freely opened, 
r<‘<hi(‘tic»n of tin^ luaid of 
the femur was easily 
acinmplislied. The jiarts 
wcHi sewn up, and the 
hiiih jail up in jdaster in 
ahdiu.’tion, hv])er-ex tension 
‘Uid rotation inwards. 

I lie plaster was subseiiueiitly changed, the limb lirought down to 
•m angle of 45^ with tln^ transverse axis of the jielvis, the foot*>till 
! ‘'iuting inwards, and tlie chihl was allowed to walk. It veniains 

h(.‘ s((eii wlieihei- the dislocation will remain reduced when the 
had) is freed from all Dcstraint. If not, section of the femur 
h<‘low the troelianter, followed by rotation outward of the limh 
''■hnv through DO , should be doim. 

Manipulative Method. — Tins Ls tlie ontcoim' of much careful 



Kl«;, 14*2. A )>>■ Ml’, K. lituk Carlin*; lo 

illustnCr tlt<‘ fOJj'litioM ol' tli*- jiaiN (Inriii,;; :m 
“ I'j)* n ’ ojK’nitioii ’ny tin* Inr On- lifiiiir- 

!i*)ii of all Iiilr:i> tal>lr 0<»ii-riiiT:il I lislo. ul ion of 
Oio Ih|». 

A, 'I'hi* «li>lor:Ui‘tl aii<! aiitcVol tf*l Iliad of tiif 
frlilMl lOViTi’*! 1>\ rl Jtorlion of llii' C:»|i>ulr. 11. 
Tin* iiuii'V jiortion of ilif l ai'odc lolja'cnt tn tlo' 
ari-taliuliini. Hotw'i'fii A ainl Ji llic vaii'nl*- 

lanistrirtod l*y tlio ilio>jisoas ti.-iidon, whit ls lia-^ 

lioi'oino a Mi.-.jM*nsory liicanuMit. TIi*- ilio- 

e''')a'< ti^ndon. 1>, 'I’ln* vrotns frnioii> niii-.L'lo. 
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thought. The manipulations of Paci, wliich are very similar to the 
manipulative reduction of traumatic dislocation, have shown that 
reposition, or something very like it, is possible. But what Puci 
gained by his tirst three manteuvres lie jeopardised by tlie fourth, 
when lie brought the aifected limb parallel to the ineduin line. 



Fl<;. 143.-- A ilnnviii;^; !»> Mr. K. Ito* k i'.'uHsm fit' u fiirtln-r nf lln- 
TllC fUli 'UU: IiiJl-* llic .UltrVrl It'll ln Mil uf tlir 

tViiiur iln- ili.» ii-i(ilo!i 'liviil.-il. A, 'I'lif jifili vcrti'il 

oj'liii' iriiiur. IJ, Th*' iiii'i-r jif»rT.io?s III llii; rap'uli'. ( Tlir i iit ilin- 
tfiiiioti, 1>, lii-rtiis JiMiioi'i'; K. 'Du! kuttoulioli.' tjur 

in till* ili:t{)]ir:igrn lbnniMi{ tin- outi-r wull i.»f tin; iiiuor ])Mrt ol’ t.lic 


By a consideration of the aecom|Kinying tigunj it i.s (*asy to sec why 
this i.s so (Fig. 144). A B repre.sents the .side of the pelvis, Cl) the femur 
held in position by the muscles AD, BD. Now, the acetabtilum apart (for 
our present pnr])osc it may ))e considered a.s nun existent), the taut muscles 
(AD', BD') will hold the rectiirigularly abducted femur (DT*) more 
securely in conUict with the pelvis than when it is in the position DC, or 
approaching the long axi.s of the body. In many res|.K}cts tlie diagram is 
far-fetched, but it is clear that the inoie nc*arly CD' approaches C.D, 
the gs^ater is the tenvlency to di.splace C towards A. 

To attain .stability, then, with a deficient acetabulum the limb must be 
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libdiicted to about 90'" with the side of the pelvis. The value of abduction 
iiiid been noticed and utilised apart from the nuiuipulative method, but it 
WM.S left to Loren/ to combine the manipulative reduction of Paci with the 
stability aflbrded by the abducted position. Further, the researches of 
Loi cnz, Hud his experiences with the open operation, showed that a much 
more thorough and radical procedure than that of Paci was necessary to 
secure true reduction. The diagram also illustrates the necessity of 
sparing the muscles, as on these not only the cure, but to a large extent 
the suhseipieiit functional use of the limb, depend. Fur the combined 
tension of all the muscles keeps the head forcctl into the acetabulum, and 
steadies it there. 



t’K'. Ml.- Si'llrlllM 10 fXJ>lilill tlio 

iiii-ulcr y of the llc-ducod 

Hi]i wluMi tln' IVinur is till- 
'liutod, lliaii wlirii it i-> lyin}' In 
111*- of it..i fidlow. For i‘X- 
plfUi.Mlioii sir ti-xt (V. Moxry). 



Kfo. 145. — Solicin.'i to (‘Xjil:a»i lln- tk'Cessity of 
K*n.u:l Ill'll in^' tlio .\ddiu’riirs 1nddrr .•lUi'iiipt- 
iiiij to ivdiu'f a (.'oii^touit:d Disloonti ui. For 
littrriii^ Sir U-.\t (V. Moxt-y). 


Thr Muni jw I at. ire method a “ complex ’’ of many considerations, 
Jind is the result of most careful trial. Its priiicijtles must be 
.unispod and a[>plic.d to each individual case, for it is not possible to 
use it by the ride of thumb method only. Tlie steps of the actual 
uiciIkkI are as follows : — 

The patient is amestliotised. I’he adductors are divideil subeut- 
JOiCiOiisly, the dislocation is reduced, and the limb is fixed in abduction 
a jdastcr of Paris spica. The first fixation position is temporarv 
<uily, and ig followed by longer fi.xatiou in a less strained position, 
various steps we will now deal with at sufficient length:— 

(<0 LeMrfthening of the AddmiovB. — A glance at Fig. 144 
'un\vs the necessity of this procedure, Bl>' being obviously longer 
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than BIX But in reality the case is still more urgent. Thus, in 
Fig. 145 CD is the dislocated femur, C'D' is the reduced, and the. 
dillerenec l>et\veen BD and BD' is nion) marked than ever. Tin* 
diagram is, of course, intentionally exaggei'ated, Imt in reality the 

iliilercnce may l>e 
\'ery gnuit. The 
diff(*renco is indeed 
so great that I.onni;' 
has in the case of the 
adductors to depart 
from his ])rinci}ile rd 
maintaining the in- 
tegrity of the muscles. 
Kven it simple 
stretchijig perinitted 
reduction, the tmisiim 
wonM he so great 
that rclnxatijui Jiinsi 
follow. Lorenz deals 
with these muscles, 
not hy tenotomy, hul 
)»y inanipulaliv(3 rupture or myorrhexis through the nnhroken skin. 
The author, however, jmder.s as a rule to ]»ei’form nridiminarv 
tenotomies by the 
t^|)en metliod fourte*'n 
days be f<..)re the r ei 1 1 1 c - 
lion is attempted. 

A word as to 
niy<u‘rhex is : - The 
}uitient, amc.sthetised 
and lying in the 
supine position, i.s 
brougiit to the edge 
of the table, and the 
p<ik!vis is fixed by an a.ssisiant ’ (Fig. 145;. A .s(‘cond assistant 
grasps the liiiib to l)e operated upon hy the k\wv. sind ankle, abducts, 
hyper-extends it slightly, and at the same time (exerts traction, 

^ A \v;iy tf^lo tins is hy fully Hexing tho oeeo.site tliigli, and nrc.ssing it lionly 

(iownward. Cf. Fig. llti. ^ ^ 

1ft i.s a .v'lle riiln, m) onler to obviate ilje risk of tVactiirc, to keen iin tiaetiou in it" 
long a.\i.s of tb*-. iiml) during all forcible in-iveinents. 



Kn.. 1 17. -.Myortlifxis ofth,. .Addnclor .Mirsidr.-j ..l/.do-d 
AtnuKif, lyo.'i, jifivr Hriiii). 



Flo. 1 IrJ, FiA.'Ci'Oi of tlic inlvis, tin* a>dsta]it tlc.viiiu tin- 
sound limb on tli.- ubdoniHU Antnu'l. H>0S, 

aft».-r JJi iin). 
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rhe adductors now stand prominently out, and the surgeon forcibly 
isiassngcs tlicni, pressing on the tense strands with his knuckles or 
iJunnhs (Fig. 147), or drags them down by liacking movements witli 
i’ne ulnar l)order of liis hand. They give way gradually. The 
-nitlmr prefers, as he has sUited above, the more surgical measures 
i.f tenotomy, and attains the recpiired end by excising a full inch of 
ihe addiictoi's. 

(/>) Full aiH.hiction having been rendereil po.ssible, the luixt .step 
i.s to .stretch the mu.scle.s running parallel with the long axis of the 
limb, on both its Ilexor and exten.sov aspects, by either manual or 
instrumental traction. If the trochanter can be brought down to 
Nelatun’s limi well and good, for time is saved ; but if not, the 
rectus is stretclied by hyper-extending the thigh and Hexing the 
k]i(‘e, and the sartorius i.s lengthened liy hyper-tvxtending the thigh, 
witli the knee extended, and hy these mananivre.s, too, tlie ilio-ps<;as 
luid tensor fascia* are. elongaUsl. In dealing with the hamstrings, 
the lliigh is Hexed, and the leg, which will he then found to be 
moni or less lirmly Hexotl on the tbigli, i.s gradually straightened by 
rhyllimie. movi?meiU.s. Another way to .stretch the ham.strings i.s to 
Hex the fully extended lower limb at the hip until the ])atient’s 
Iocs ww nearly in conlaei with the shoulder.^ 

Mechanical traction by [)ulleys is maintained at the end of or in 
llu* iuterval.s lK‘tw(*en the.se manipnlations, counter-traetion l)eing 
iiui'le l»y a well-padded perineal .strap attacli(?(l to a hook in the 
wall behind the patients head. ^Manual tractic)u is, liowevur, said 
Ui be better and safer than mechanical, hut the authors recent 
expcrienc(*. ha.s h*d him to revert to pulleys." Mneli of the (‘xertion 
iuv<»lved in the alu)ve inana*uvros may he avoided by i»reliminary 
ttuiotumies of tlm addnctors and weight extensi»»n of tluj limb for 
I wo cir llu’ec weeks beforehand. Tlie author ])r(*fers «S ll>.s or le.s.'^x 
aIMu)\igli on the (.’onlimiiit much larger weights are irsed. 

Some American authors have advised tenotomy of the ham.strings, 
hnl, the eardinal priiieiple is to avoid, as far as ]>os.sible, division of 
th^‘se muscles in which retention of normal function Is of value to 


* 1 : 


• 111 fMi ryint; oiU lliis mon^ vigorous mami-uvro the risk of stretcliiiig and paralysing 
gii-at sfijitie nerve innst not be forgotten. 

The point about pulley-tnirlion is lliat not loo niueh is to be atteinjited at one 
"Csig. If it is found that excessive traction is likely to bo required to pull the head 
■iil‘let(!ly down, then it is better to proceed hy stagc.s, leaving intervals of throe or four 
' Gradually the trochanter can be brouglit down below Nidaton’s lino. Until 
- iM elleotcd Twanipuhitions arc useless and dangerous. Caro niiust also bo taken to 
' ihat the adductors and iiiiKT hamstrings arc quite .slack. 
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the limb after reduction has taken place. Further, some of Lorenz s 
most troublesome cases of paralysis were associated with stretching o{ 
the hamstrings, and the eflects of prolonged KStretching and tension 
on the sciatic nerve. 

(c) Evdudion. — Wo have now arrived at this stage, namely, 
that tlie liml) can be brouglit down approximately to the normal 
level ; it can be freely abducted, and movement in all directions is 
unrestricted. We now proceed to attempt to replace the liead of 
the bone in the acetabulum.^ From a mecbanical point of view the 
movements of the normal femur are those of a one-armed lever, the 
liead of the bone not clianging its position, but acting as the fulcrum 
or pivot about which movement takes place. In congenital disloca- 
tion, however, the lemur acts as a two-armed lever, tlie excursions 



Flu. ]1S. — fv<.»iu* of a. jiO'vtciKT rnugi iiitul Cii-slwalion of tin* ]i\\i l»y lr;u:liv»u 
on tiu* lijjjb ainl jnessuiv IwhiiiU thi^ gn-Jil trotriuintrr {Mrdimf AtnuKtl, 
DO.'}, afU:!- Hniii). The thigh is tU*xeil :iini ahOufti-il, Iml not sultirifutly 
in Um' iU'i'itnition. 'J'hesc tnoveinenls .shonlil he caiTie«l 1o their lull extent. 

of the knee-iTuI in one direeiimi causing a movement of the bead- 
end in the op[)osite one. It follow.s, then, tliat by ap|)ropriat<;' 

movements of the tiiigh the femoral head (am l>e placed in any 

de.sired position with regard to the acetabulum. Thus, if thii thigh 
is flexed to 00' the head is l)rouglit behind the ]K)st(:u*ior margin. 
Then by combirKid traction in the direction of tlie long axis of llie 
liiiih, and pres.sure on the trocliantfir (Fig. J48), the head may I'c 
forped over the rim and into tlie .sijcket. If .success is not attained 
by traction and pres.sure, leverage movements may be resorted to. 
the .sliaft of the femur or the long arm being used to lever the licnd 

into place. By varying the i)osition of the head of the femur, 

‘ It Ia absolutely useless to atU^mpt the aeti].a] reduetlon until the trochanter ha-- 
hccri brought to or helo^v its normal level. If it (?aMiiot ho safely fflfccted at oim' 
sitting, two or three will be necessary. 
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reduction can be attempted, either over tlie upper, posterior, or the 
lower wall of tlie aeetabuluni (Fig. 140). 

JSTow certain inovenieiits are more often tbllowed by success than 
others, and some are more dangerous. 'I’lie levering movements 
over a wedge are likely to lie follow^ed by fracture. Too much time 
sliould not be e.\peu<l(*d on any one method. A fair trial having 
been made in one diretjtion, we should proceed to try some other 
])]jin, since reduction is often quite unexpectedly attained on trying 
n fresh manaMivie, and one operator gets better results in one way, 
juid another in a diflerent way. 

We will take tlie various manipulations in ordei’, conimenciiig 



Kiii. 1 1!>. Ki‘du' tion over the K«igc ot tin* Airtahuluin 

{MM'al A :r,ural^ 1903 ). 


v/iti) those most likely to l>c successful, and most free tVuin risk, 
b'rduetion may he attempted : 

J. r»y conihined traction and jiressure, leverage movements 
lM‘ing avoidcil. 

1. The head of the femur pa.sses over tlie posterior \yall 

of the acetabulum. 

2. Over tlie lower wall. 

0. Over the upper wall. 

/)'. By means of traction ami leverage luoveinonts. 

1. Over tlie })o.«iterior wall of the acelabulum. 

2. Over the lower wall. 
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A . By Combinkd Tkaction and 1‘hkssijiik, without Lkvbkagk 


Kit:. 1;10. over tlu‘ fWorior VV;ill of ^ > ‘‘‘‘ ‘ 

tljo AvH'talBiluiii. TIm* is Uviiig llexotl beilt Oil tllO tlligll. 

aii'l ’''‘'I • n i. 


1. Reduction over the Posterior Wall of the Acetabulum, 
and Combined Traction and Pressure. — This is a gooil maiioHivm 
in doaliiig with young children, provided the parts have been sntlii- 

^ othtii.. It is^\£«ij iscf d 

!■„■. iwior W:,u i to 90^ iuid tliG leg acutelv 

tlio Av-otalBiluiii. TIm* is In-iiig lU*.\o»l beilt Oil tllO thigh. Gnisp- 

' ing the knee with one hand, 

the operatni’ pulls and Hits the thigh in the direction of its long 
axis, ahdncti ng at the same time ; while the other hand placeil 
on tile tnx’haiiter ])resses the Iiead into dace (see Kigs. 150 an< 
151). The degree of rota- 
tion is varied, now well ruit 
and now well in, and Ilexion 
is increased or diminished 
somewhat, lvee|»ing np traction i 
all the time witli the. ol.jject | 
of lifting the anterior wall ! 
of the ca|>snlc away from the 
acetalniliim. If the head is 

succcssfnllv n.'duced the signs . , . , . . 

*■ tlii. h>I. KiMlmtinn (il tin- l)i'li)C!tU*a llBail ov»'J' 

are a.s a rule <juil.e definite. iWrior Wall of ilu; AcotniMiium ty 

To avoid reiKUition we give ki of iiie jIbxhI an.l aixluoii-d 

^ ^ limlj, ;ma forwanl prossun' «)t IIib f*nrp;Bon > 

them once and lor all. lijijn-rs un the dislocnU’a lu-ad {noj<ijz ;ji»d 

SiijuH of mvefion. ~>.The 

slipping of the head into pla<‘e is usually accomjianied l.>y a distinct 
sound and a paljjnbh* slioek. It is most marked when the head 
sli])s (jver tin; prominent and abrupt postero-siipeiior margin ; 
when the. eapsulfi do(‘s not intervene ; wlien the ligamentnm teres 

lU.<\ fCmik. |»p 271-27S. This .suij.'boii rarries out fordblo moveineuts of flexion 
of thetiudioM tlie abdoruiMi, m as to j.laoe the liead helow and behind the cotyloid 
cavity, after performinw njyonln;xis of the abductors. 


Flii. 151. Ih'dmtinn (if tlir Oi'located Head ov»'J' 
th<^ Posivnoi’ ^^'.•dl of llu; Acotahuluio hy 
h^ pi'r-«rxt»‘fi>«irti» of llie IIbxhI arid alxlucli’d 
limh, and forward prosson' of the f*nrp;Bon’> 
linp'i's on the dislocaU’d head {Uor<-nz and 
IhdntM-';. 
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irt not hypertrophied ; and when there is very little fat in tlie 
cotyloid cavity. It is less marked when the head passers over the 
prominent inferior margin, or if the acetabulum is partially 
t)ccu]aed by soft tissue. 

The shock of reduction may be not only quite distinctly felt hy 
the operator and his assistants, but it is also appreciated by the 
.sjjectators. If it is not clear at first, it can be satisfactorily elicited 
hy reluxating and again reducing. Tlie mana'uvre may be repeated 
until the head is felt to slip in with a definite jerk.^ 

AVhen tlie head has slipped in, a marked change is at once 
jijqiarent in the limb. It is not 
accessary to rejieat at this stage 
the description of the limb before 
reduction, as that is found fully 
iletailed in the symptoms. Yet 
it should be refened to and con- 
tiasled with tlie following remarks. 

The reduced limb is lengthened, 
and the alteration in its shape, 
contour, and tlie relationship of the 
parts, are obvious. The lengtben* 
iiig puts tbe muscles on the streteh, 
so that the limb is held in a defi- 
nite position, which is usually one 
of moderate abduction, outward 
rotation, and slight tlexiun. It 
is no longer flail-like, but meets 
:niy attempt to displace it with a 
spiirigy resistance. It is, in fact, 

■'stayed in position’' like a tent pole by the tension of its guy- 
ropes. The strain on the hamstrings is evidenced by the knee 
assuming a flexed position, and resisting allempts at straight- 
ruing (Fig. 152). Tlie femoral head can be palpated under the 
femoral artery in tlie groin. As a rule, the caput /ouork is mure 
prominent tlian normal, since the acetabulum is dtdicient in depth.* 
•'^emetimes the soft parts in the groin arc pushed slightly forwards 
hy tlie reduced liead. 

lieproductiou of the dislocation affords important confirmatory 

' Lorenz has pointed out that the click may ho intt?usific(l hy easin" olF the 
‘t»u*.!4theti(,', and allowitig the iinisclcs to recover partially thrir tone, whilst rctlnction is 
Wing achie\'ed. 

VOL. I N 



Pi<i. 152.- -A di-(^raiu sliowiiig liy llnr 
r.ulii of tlu* Circles- at .1, lla* It-ngtli of 
tlie hamstring miisdes liefore opera- 
tion ; at 2, the length of tin* same im- 
mediately alter operation ; and at t?, 
the length when tln^ jjower of extending 
the km-*- has been regained 1»y regular 
exereises (dack'nn Clarke). 
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evidence of the success of the method. There should be no hesita- 
tion about reluxating the joint, since after one successful rej)osition 
fi second reduction can be etlected with nunarkable ease. To 
reproduce the luxation slight pressure is exerted on the outer side 
of the knee-joint, so as to diminish the abduction. At a certain 
point, a point to be accurately noted, the liead slips out with a jerk, 
the limb sinks down, the trochanter rises to its old position, the 
deformity and all the signs of dislocation re-api)ear, and the knee 
lijin be fully extended once more. 

It lias lieen suggested that by grasping tlie tliigh, and boring out 
as it were tlie acetabulum, that cavity is to a certain extent 
re-formed. This, in tlie authors opinion, is a very far-fetched idea. 
Still, the jamming of the head into the acetabulum, the iidliction of 
;i certain amount of traunmti.sm on any soft structures intervening 
between the hones, must lie followed by some local reaction, whicli 
may be an antecedent to rapid stnictural change in tlie acetabulum. 

Itepeateil re(liictions until the head slips in (piite easily on tlie 
one hand, and on tlie otlier hand is less readily dislodged, serve to 
stretch the anterior wall of the capsule, wliich is a point of special 
iniportance in connection with retention.^ In a dislocated limb the 
capsule has become adapted to a position of slight flexion and 
adduction. It has now to be stretched by manipulation, so that 
a ]Hisition of abduction, extension, and rotation out of tlie reduced 
Huib, is [loss i I lie. 

2. Reduction over the Lower Wall of the Acetabulum by 
Combined Traction and Pressure. —When tlie thigh i.s tle.xed 
1111(1 adducted, tlie femoral luvid i.s foniul below and lieliind the 
acctahuluin, and further tracliun in the long axis of tlie thigh in 
tliis position may bring the liead into [dace. These movements 
ihnii tlie bases of other mameuvres in reduction. One advantage 
<)f this plan is tliat the anterior [>ortion of tlie capsule is relaxed. 

Sclianz flc.xes and adducts the thigh so that its long axis 
crosses the nmliiliiais, and pulls in that direction, while pressure is 
aiade against the trochanter. Calot Ilexes less and adtlucts more, 
JOi>i at tluj same time rotates the limb well in. In order to do tlifc 

' It has been .shown in discussing the pathology of the affeolitin that the capsule is 
'<ti‘-tched and elongated, and forms a suspensory ligament. As this i.s so, where or 
arises the necessity of stretching ? The answer to this (piestion is that an 
body, if elongated in one direction, becomes narrow and contracted in a second 
<liroction at right angles to the first. The anterior wall of the capsule is, in congenital 
elongated in a direction from below and internally to above and externally 
ri^dit angles to this direction the capsule is contracted. 
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I lie patient is placed nn her opposite side at the edge of tlie 
luhle, witli tlie liiuh alxiut to be operated upon uppermost. Tlio 
.iddneted thigli then points downwards over tlie edge of the table, 
:ind is pulled in that direction by tlie assistant, whilst the surgeon 
tnanipulates the troclianteric region and presses the head into place. 
Iloeftinann, in cases of inarkeil anteversion of the neck, begins 
witli adduction, following it by full Ilexion and marked rotation 
outwards. 

3. Reduction over the Upper Wall — The liead may slip into 
the cavity over its upper border during traction in the long axis of 
liic limli. Th(i liiiih is extended heside its fellow, and is rotated 
so tliat tin' iK'ck lies in the frontal plane. Two assistants then 
jmll n])on it rhythmically, whilst the o])enitor juishes the great 
U'oclianter down. 

!l l!u‘, head goes in, 
tin' liml) is at onee 
iilHlucted under the 
smile traction, 

taiign tlexi'S the 
liiiil) to 1(1 (V, ad- 
ducts it to 1 oO , 
lint does not rotati* 
it. Traction on the. 

liliO) iu this ililci'- i',;!... HiUnitiuM of ihr (’.ipuj Fi.iiioii'^ ovrr 

lion b]'in“'S tlie Inutd P'>'^e'rioi‘ of tii** A' l.t-iUnlntu Uy 

, . 1 /ooo/Z, l‘.) 03 , III lin). 

u'^Miiist the miper 

:iiid posterior segment of the. margin of the acetaluiliun. lie then 
ndiicos it hy smartly rotating inwanls and abducting. 

Ji. TliACTlON AND 1,KVFKA(IE MdVKMKNTS 

1. Reduction by Leverage Movements over the Posterior 
Wall of the Acetabulum. — In this jmxMMlure, oft^n known as 
Ib'lfii’s method (Fig. lotl), the surgeon plaees his forearm under tlie 
end of the femur, whicli has been abducted to the right angle 
■'((d strongly rotated oiitwanls. llis forearm forms the fulcrum for 
Icvi-rage. P»y dejnessing the knee and gradually hyper-extending 
limb (Fig. To;!), the femoral head may be levered into place. 
*''‘P this is a. dangerous procedure, ns fracture has often occurred, 
bormiz uses a jiaddeil wooden wedge for this purpose, and this 
Ju-.re dangerons than Jloffa’s metliod. Yi't, on the other liand, it 




IiMlicntinjf tin; exinirsioii of tlic li«uT» iJi full llexinjj ami .'ilKlnclion of tin* IIiik^Ii |;il'ter 
'alot!. Tin.' liinl* may Ik* i^avrieil Wliiml tin* nirdiau plains of the body to an un^lt* of 1 lb . 



Kk:. ± 

41m; Kntrnnf.f; of tim Caput Ftmoris into t]»e Aceiabulum. when the thij(h is llexc-l 
ilxliK M, carrieil behiml the iruxlian plain* of the body, and rotated outward (Calotb 
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has the advantage that hotli the operator’s hands are free to grasp 
the thigh, and he can exert traction and leverage at the same time. 

As the moment of reduction draws near, the outline of the 
head in the groin becomes more pal])able. 

2 . Reduction by means of Leverage Movements over the 
Lower Wall. — This is a modification of Ifoffa’s method, just 
described. The fully abducted limb is rotated out, and then 
manipulated to and fio like a pump handle, the knee being brought 
on the one hand towards the ])atient’s axilla, and on tlie other into 
hyper-extension. The fenioral head is thus levered in over the 
lower and external margin. 

The author adopts the following method in reducing a dislocation : — 
Me advises that the patient be placed upon a low and narrow operating 
table, so that it is possible to stand well over the patient and obtain full 
control of the limb. As a preliminary measure, the adductors are divided 
siilKMUaneously in children under four years of age, aiul in those over 
that ago portions of the muscles are excised. At the same time the 
toiidoiKS of the sartorius and tensor fa.scije femoris arc cut subcutaneously 
just below the anterior superior spine. Exten.sion by weights up to 8 
or even 10 lbs. is then employed for fourteen days, so as to stretch the 
ilio psoas tendon and t he capsular ligament. 

At the time of rodiiction the child U placed supine, and a sand l)ag is 
laid beneath the alfeetod hip. Traction by pulleys is now used, the 
linil) being in extension and abducted to 30" to 45 \ The traction force 
is very gradually inci'eased until the top of the great trochanter is well 
below Nelatotrs line, and if it can be brought A to I inch below this line, 
the easim' will bo the reduction. In children above four years of ago it 
may not 1)0 possible to })ring the trochanter well down at one sitting, 
becaiisj^ of the risk of injuring the sciatic and other nerves. The child 
is tlnm put back to ])ed, the weight exteusion is rc-applied, am] in three 
d;i\ s fiuthor pulley-traction is made ; thi.s i.s u.sually sufficient to draw 
die trochanter well down. The pelvis is now fixed by one assistant, 
who tfexes the other limb on it, and holds it firmly. The pulleys are 
iciiKiVod from the affected limb, traction still being maintained by another 
ii^siatant. 'Plic operator has naturally l>een careful to assure himself, by 
p-dpation, of the position of the head of the femur, of the direction of the 
nPi k, whether normal, valgoid, or varoid, and of the presence or absence 
'*1 iHiy incurvation of tlie neck. He now ascertains that the thigli can^be 
niu\ed freely in all directions, particularly abd\iction and hyper-extension, 
b It do»‘.s not do so, by a series of movements in the desired directions 
du! muscles are gradually stretched, until the requisite freedom is attained 

riie procedure now’ varies accordingly as we are dealing ; A. With an 
'Ulterior or antero-suporior dislocation. B, With a posterior or postcro- 
^aperior di.slocation. 

/. In anterior and antoro-superior dislocation, and presuming that it 
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is uw the right si(h'., the surgeon places the iiniCT' edge of his loft hand 
rtnnly in the groin and press(3s against the caput femoris. With his right 
hand he grasps the palitnit’s thigh, Ilexes it, and using it like a rod, 
jiushes the head of the feinnr well down towards tlie acctahulura. The 
ilescent of the head is further assisted by the pressure and leverage of 
tin* siirgeorPs left hand in the groin. Abduction of the flexed thigh to 
the right angle is the next rnovement, followed by hyper-extension. In 
coiing e.liildren the head often .slips in at thi.s stage. If no reduction 
takes j)laee, pidley tiaction is again applied to tlni abducted limb, and 
vigorous movements of Ilexion, abduction, rotation, in and out. cirenm- 
diiction, and hyper extension are made. 

During these manuaivres the dislocation 
is often reduced. If not, failui’O is diie 
to .some abijormality of the inn*l< of t]n‘ 
femur or to the defeetive condition of 
ilie acetabulnm. When the neeh of the 
femur i.s varoid and eniued, .so that it 
is coneave forward, rotation and cii eiun 
dui tion inward, with tlu^ knee pointing 
to the unibilieii.s, may pi‘ove sma-essful. 

It' tile nock is v:ilgoi<l, ilie knee of the 
fully abducted limb should be di’awii 
upward until it points to the axilla oti 
tlu‘ same si<le. If the dislocation dis 
appears in this posit ion, the limb should 
I'C [Mil u[) in the negativ(3 oi* axillary 
pusiiiori, otlierwi.s(‘ the head will .slip out. 

Ik If tlie dislocation is posterior, 
full alxliiction and lotatiofi out an* to 
he aimed at, aful .some liy[)or extension 
"f the limb in these [Jositions must be 
retailed. As .Mr, daek.sou Clarke has 
insisted, the positions favourable to re- 
diictioii are abduetion and hyper extension. 'Phe head of the femur 
•ither sli[)s int(j the a('(3tabuluni, or can be levered in by the pressure 
<)t the siirgeons hand placed on the hack of head of the femur. If 
it (lues not, the llexe<l ami abducted liinl> is freely circnimluctod, hyper 
CM ended, and rotated out. 

'Pile aaithor has e.vpericneed niiieli less ditlicnlty with po.sterior and 
p*'sr.en» .superior <li.splaccmenl.s than with the anterior forms, partieulai’ly 
d < '*xa valga or vara, with concavity of the neck forwai'ds or l)a(*kwaTds, 
"> exists. 

will suppose that by some one or other of the methods' 

At the liostoii (tl.S.A.l Clnhlreu’s Hospital, Eartlett’s ap]uinitus is iisrd for 
'''tfi'iult oasi's, and E. II. Jlradford lias pi-rfectnl an apj>liain.n; to aid in fixing tlie 
exerting jirfvssuio on the femoral neek and head {Ama'. Jour. Orth, Sura. 
'"!• vii. No. 1, p. (jy). 



Innn a |))int<i; 4 r;i|»l) nf :i patifiit iin- 
nM;'.liM.t. 1 y alti-r opfralioii. I.iiic. 1 
shows tin* nf s<'|»:ii;Ui<n! ol' 

the llcxrd lini)> lln- liip-jitint> 
:illow in :» tn-rtiial posiliuii : line ‘J, 
tin* in a i:isi' i>|' <‘(.ni;^(*iiittd 

ili'Iix'ati'.in ol' tln^ lii|t in-t'ore tniat- 
nii-nt ; and lin*' .‘J, nl'tor l.oi'cnz’s 
o|'**r;iiioii, Noti* tin* inner 

:i-p( < } !>t' tilt' kiifi's in .'J is ills! 
I'fliiutl tin* fvontal ).l;ini*, wlii.'h 
p:iss«‘>. tlirou,y:ii ihf nii'lilli' I'f tin* 
pfi-ina-uin (.lai.-kxiii Clarki.*!. 
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describee! above reduction lias been effected. We must now pass 
on to discuss the question of retention. We shall subsequently 
consider what is to lie done in cases of failure to reduce. 

lietention. — The reduced limb is fixed in the Lorenz position 
(Fig. lo4) in plaster of Taris, until the necessary local changes and 
adaptations of structun^ liave taken place. Many points present 

themselves ibr considera- 
tion, and we may at once 
say that no rule-of-thuiub 
procedure is likely to bo 
etlectual in all cases. 

'Kacli ('ase must be 
treated on its own nunits, 
ami only general ]>i*inciples 
can i><‘ laid down. Some 
(.)f the j)oints to he coii- 
sid(M‘ed are th(> fol 1 o w i ng : — 

1. In wbat position is 
the limb to be fixed ? It 
is to befixed in that po.sition 
reached liy Hexing the tliigli 
to a right angle, Jinti then 
aiMluctiiig it thnmgh 90' . 
(Fig. 155). 

2. Is tliis .same jio.sition 
to he maintained through- 
out the whole of the tixa- 
lion jieriod, or can it be 
iiiodilif'd advantageously as 



time ttoes on f 


The posi- 


Fig. I.':). Oul.liiiis Tlur iutvT” 

o'ltliuc show.' tin,' ).‘o.sitif>ij i>f the IVniiur 
ojii.*r;it.ir»n (Juchs'.ui i'jarkf). 

tion is not altered tlnough- 
out unles.s certain .special indications are pri'sent. 

2. Ifow long mu.^a fixation in plaster he continued, and how 
often sliould the bandage he changed ? luxation for five to eight 
liiontli.s, and often twelve mouths oi* longer, will bo needed. The 
bandage will requini icnewal every three months, and at much 
shorter intervals if the nursing is indifferent. 

If the reader hears constantly in mind this very brief summary, 
the foiJowing details will a|)pear les.s confusing. Still adhering to 
the .same order, we will fir.st discus.s:— 

TUk Pn^Hion i[f Fimtioit. — The limb is fixed in fdxluctioii 
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Ml 90 ’ at least, that is, in ultra-physiological abduction, and possibly 
it may be found during the operation that even tliis degree has 
to be exceeded to ensure stability. This abducted position is not 
that of the anatomical text-books (riate XVT. Fig. 1), in which 
it is considered as a movement in one plane oidy, like the opening 
of the blades of scissors. In anatomical abduction, the patient lying 
supine, the patella looks directly upwards, that is, no rotation is 
piesiiiit. In otlior words, the transverse axis of the knee-joint 
remains in the frontal plane of the subject. if the limb, thus 
anatomically abducted, be rotated out through a (piarter of a circle 
the jiosition prefened liy Lorenz would be obtained (I’late XI Y. 
Fig. 1). The position is usually described, however, as Hex ion 90’, 
then abdiudion 90"*, with no rotation ; which is preferable, because 
it indicates the procedure by wdiich the position is most often 
reached ; if we wish to control the rotation, the knee mu.st lie 
tvnclosed iii tin*, bandage. Of tliis Lorenz disapproves, but the 
author linds it most useful, especially in young and active children. 
One objection to tins nommielalure is that on aliduction reaebing 
90 no Ilexion remain.s, and if the abduction goes lieyond 90" 
hyper-extension is reacluMl. That is, in a movement of al)duction 
through a small arc, say from 85'" to 95”, the limb pass(‘s from 
ilexion to liyi>er-oxlension ' — a fact, althongb at first sight con- 
fusing (p. 171). 

We have already, on p. I7l, dealt with certain aspects of the 
abducted position, and the Vienna school is convinced from practical 
experience that its advantages are very real. They allirm that 
any diminution of it pveilisposes to posterior relnxation, and 
liiey do not diminish the abduction throughout the entire fixation 
]>eriod, as they beliine so strongly in its ellicacy. 

In the abducted position the head of the femur is not in tlie 
l^reatest possilile contact with the acetabular surface, and many 
authors do not lightly disregard this circumstance. For exam})le, 
Calot uses a. ]) 0 ,sitiou of flexion 70"", abduction 70 \ and rotation 
nil. Ho admits, liowever, that one is .sometimes obliged to adopt 
the Lorenz ]X)sili(m at the outset, since in the jiosition usiially 
employed l)y him the licad will not remain stable. The dis- 
advantngii of the Lorenz position is that reluxation anteriorly is 
nithor hivoured. Yet even this is not entirely a disadvantage, 

’ Tho. limb is hypor-fixtended when the knee is behind the pstient's frontal plane. 
When tho limb is so abdinUed that the knee reaches nearly to tho axilla, Lorenz 
■lesorihcs it as heinj? in a position of negative abduction. 
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and the hict that th (3 head tends to protrude anteriorly results 
in stretching of the anterior capsular wall. This latter is a 
most important and essential point of Loren //s method, yet it 
follows that this distension of the capsule in front must be kept 
within bounds. 

The advantages of the abducted position with the axis of the 
knee sagittal are twofold. Firstly, it is the position of stalulity ; 
and, secondly, it is that in which both the ahnornially continctcd 
and the abnormally stretched jjeri -articular structures can be 
induced to transt’orni favourably. 

The first bandage^ is thou applied so as (•) secure lixatioii in 
the }>osition dcs(M*il»'d. This is done except when the siirgeuii is 
convinced, from his experience gained during the reduction, that 
even an immediate and temjHuary exaggeration «»f tlie abduction 
or hy]X‘rH‘xterJsion ivS advisable. We shall have to refer to this 
point again under the “ sccoml bandage,” but it is di*ah; witli more 
conveniently there. 

So much fur tla^ position of the limb. We must now s].iNik 
of tlie bandtige. What is to he its form *. Is it to inebnh' tho 
whole limb, with tlie ankle and foot ^ Is it to go below llie kn<‘e ? 
Or shouhi it be arrested abov(» that joint ^ 

These thn‘e forms of liatidage an* known as tla^ long, the 
intmanediate, ami the short. Which is used depends upon lint' 
siirgeoifs views as to the value of ambulatory treatment. 

Lonmz believes that the development of the, acetabulum is 
favoured by permitting the. p<utieut to bobiiie aliont on the limb 
as early as possible. To utilise the efl’eets of l»ody weight ujnui and 
function of the )>ait during progrc'ssion, the knee must be left 
free. He ceases bandaging, tliercfon*. just above* the femoral 
eondyle.s. His view is that the hip-joint alone should be tixed, 
and that other joints, including those of the lumbar si<iiie, should 
be h?ft free for (.'omjxmsation. Such a l.>aiidage niiisl 1 h^ well 
atid carefully modelled the variations oi' the surface of the. 
part.s. It must be skilfully moulded to the outlines of the limb. 
i\Iai\v surgeons include the knee, so ns to control rotation, but 
Lorenz holds that the position of the thigh is .sullicient for this 
]>urpo.se, and Inclusion of the knee merely impedes ]U’ogre.ssion. 
We ourselves hiel that if rotation is not a marked featni’c, the 
Lorenz short bandage, is siiflicient, }>nt if the coutrid of rotatiou 

’ Som« wiittMs syjtjfik of a lin-a position, scm-.oiuI )>ositioii, hikI so on ; it is bottor 
ami simpler to speak of iirst .second bandage, and so on. 
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is desired, .'iccordiiig to its degree we continue the bandage down- 
ward, in extreme cases applying it round the ankle and foot. 

Method of A^tphfing Bandage . — A convenient way of 
i'lothing the linil) is by drawing on the sleeve of a jersey. 
^^ot^v(^on tlie jtvrsey and the skin a .strip of bandage is passed 
to serve as a rubber or “scratcher” to the skin. The ]>ony 
j>rominences are proU‘cted with cotton wool, and the plaster 
hiindage ap]»lied (Fig. loG). In order to facilitate the application 
of the jdaster, tlu‘, j>atient s pelvis, the lowcj' part of the chest, and 
ilic shoulders ai‘c on supports. The pelvic “ rest ” is tixed to the 
end of the talde, ami tlie patient’s legs are ludd by an assistant. 

'idle lind.) slmuld he taken charL;e of, either Iw the surgeon 



rt'i. -Oi.'i'ii.niis fif tl)<‘ turns of tin* llusifi Uaiulajjlt' ( l.oe-nz’;. ]. First 

tiiii) of llio ; 2, Sjiiials of li-ft ilij-h ; S, .S}'ii;ils of : 

I ami ,'i. Fi.j II I c-of i.-i.L'lit lurns .irouml j»clvis asul fliiuMis. 

IriuiSiilf 01* l)y a skilled assistant, io ensure that tlie reduction is 
niaintaimal wliile the baiulage is being applied and is setting. If 
n’lnxal.ion occur during the proce.ss, it will not then pass unper- 
'■<‘ived. Should this aecidimt lia})])en, some .surgeons effect reduction 
<i'.,Min through tlui soft plaster, hut that is nut very safe, as tlie 
‘ leasing of the ])lastcr may cause pressure; and sores. 

Wlien the bandage is suiliciently dry and liard, the edges are 
I'iocd down, ami, later, the margins of the jersey are turned rownd 
die edges of th(i plasU’r ami lixed in place, to jirevent the child 
horn <lisplacing it (Fig. l.o 7 ). The sacral region is well packed 
v ith cotton wool tucked in niidov the plaster. As thi.s becomes 
'•ilcd it can bo pulled out and changed. ItoHa ]^ainteil the plaster 
•'Midage with a solutifui of rubber, so as to jvndor it impermeable. 
Inclusion of the knee may lead to stitl'ening of the joint. 
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More often, owing to the wasting of tlie muscles, the knee becomes 
Ikil-like for a time. It lias been pointed out that wiien reduction 
has occurred the knee is partially Hexed, owing to the tension 
of the hamstring muscles. If the knee is left free, these muscles 
can be stretched daily by passive movements, as advistul by my 
colleague ]\Ir. Jackson ( 'larke.* 

After the operation the patient experience.s considerable dis- 
comfort, and even pain, and may be somewhat sleepless for a 
night or two. Tliis passes away, however, and the patient readily 
adapts herself to the new conditions ( Fig. 158). 

Dnmtion of First ikfcnfion. — Here again no hard and fast 



- T1m‘ l.iijili i?i tlji* Kir>t ” ncin«la;;'i* uftiT Rriliirti'ni '•! 

I/uilaiHial Not*- tlu* ‘‘nnilM'rs” (Df tlu! skin , Loivnz;. 

rule is po.ssible. If the po.sition in which nMluclion has lieen 
attained is exaggerated, the bandage inusL iint be left on longer 
than two or tlireo weeks, because it i.s huind that i'orvvanl <lis- 
hjcation is almost certain to re.sult ; but if abduction to HO’ only 
is udo])ted, there is no particular max-ssity for changing tlu^ bandage 
early, mdess the surgeon de.sire.s the opportunity of inspecting the 
joint, or the bandage, liecomes badly soiled. It is a fact that 
cases have beeji treated and cured with one liandage cmly. Never- 
tiieless, the risk of anUnior dislocation oe.curring when autcvcrsioii 
of the neck exists, the possibility of rigidity supervening in old(*r 
patients, or llie chance tluit negative or axillary abduction may 
be required for a time, nmder it unwise to defer the removal 
of the first bandage beyond six weeks. The importance of the 
point#! mentioned here will appear pre.sently. 

’ /.ancetj i^lar«b 9, 1907. Also Cowj. /Jis. JJip, I^oiidon, 19 JO. 
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The question then is ; Is the first position, or the position 
in whieli rodiivtion lias been secured, to be maintained througliout 
the wliole fixation period, or can it be modified advantageously as 
lime goes on ? We will put this (|uestion in another way. On 
removal of the first bandage, wliat indications are there to guide 
us in subsequent proeeduriis ? 

it may lie found that, after removal of* the first bluidag(‘, in one 
patient, the hip is rigid to a con- 
siderable di^gree, and in another 
patient, in spite of correct reposi- 
tion, a certain looseness is present. 

If the laxity of the joint is 
marked, diminution of the ah- 
duction is to i»e cai'cfully avoided 
on account of the danger of re- 
luxation, and in this case there 
must bo relixation in the first 
ptosilion of reduction. 

A cliangc of position may 
Ite made under tln^ following 
conditions 

1. On finding that the lu‘a«l 
is conciuitaically placed, but that 
lliere is such an amount of rigidity 
present tliat (lillicullies tbreati*n 
to arise in bringing the log 
rlown to the pai'allcl position 
ill the aftm’- treatment, that is, 
when the bandagi* is left off 
altogether. 

2. On tliat tlie head Ki.ur,s....Tl,,.-|.'irst’-j-insiiv 

is eceentrically placed.' Asa rule iMtu-ut stnn.Uiiir jhmI w.arin-- a boot 

I . « , with a tliifh to ftvtiiptais'Uv for 

if- IS found in one of two situa- .ippaivut 

lions : — 

(a) It is felt to be too ]troniiiient in the groin, that is, forward 
>iubliixatioii has occurred. This arises either, a, from the bandage 
fiaving been applied with the limb too much hyper - extended, 

‘ As ft uiattor of ftu*t, wlion the first banda.tje is rcmovoil a otiiisiderahlo immhor of 

• ‘iUXfttiona will be mot witli Laiigo states 10 per com at least. lu the various writings 

vlie subject stress is not laid on tliia ]>oiiit. and it is only on icjuliiig between the lines 
I'lat Olio sees how general tliis result is. 
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ix. too fur beliiiid the frontal plane, or 0, from the jU’esence of 
ante version of the neck. 

(h) The other position in wiiicli the head is sometimes found is 
on the upper l)order of the acetalinluni. 

If then the joint is lax, or if none of the indiciitioiivS mentioned 
in (I) and (2) are present, the .second bandage is ai)plied in the 
original rectangular abducted position, and alxliiction is not sensibly 
diminished during the fixation period. 

It should, liowev'or, be le.ssened : (o) If tliere is much rigidity, 

and the older the child is the 
more wary one mu.st be on this 
point; (Ji) If tliere are any 
paretic or ])aialytie sym|>tom.s; 
(c) If the head is too prominent: 
in the groin, the thigh is to lie. 
slightly liexiMl and {dxluction 
diminished. At the .same time 
the head is pressed hack a little 
thrt)Ugh the tissues of the groin, 
and (Adot’s position of 70' 
llexion and 70"^ abduction 
adopted (rUite XV., Fig. 1 ). 
When the threatening anteiioi 
luxation is due to marked anl.e- 
versiou of the neck, not only 
tnusl the abduction Ix^ dimin- 
ished, hut the tliigh must Ik* 
rotated in imiii the rieek as- 
.suni(\s a position approximately 
frontal. It may be that in extrenui eases rotation inwards through 
a quarter of a circle will U* called for, so tliat the toes point com- 
pletely inwards. I have on several occasions found tliis necessary. 
In these cases the long plaster ])aiidage, ineJuding the h^g and foot, 
alfords the necessary control (I’ig. 151)), 

Xhe limb is kept in this position until reduction is stable. This 
of course leaves the inwanl rotation to be d(‘alt with, it may lx; 
necessary to ostcotornise the femur Ixdow the trochanters, ami rotatr' 
the knee to tlie front. 

T}|i.s4nay bf*. done in sereral ways. 

iT Scliede drove a long, gilded, bayonet- shapxl nail tln’tmgh tlic 
great trochanter and along the neck in tlu) ilirection of its axis (FlaLo 



Flo. 159.— 'Biliiti'ial of lin* Ifip, 

with r.ou*ii<k’i;aiU' liitcmul Kot.Uinti of (hf 
InuU-s. Tin* .ov.-r tlj4‘ lowr 

uikI iiiclntlv' tin: 5 i*!. so :\> >o con- 
trol tin- rot'itiou (Coii i)/;. 
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S.yU.f Fig. 1). Its projecting bead serves (is a handle to control the 
position of the upper- fragment. E. H. Bradford has used a. knitting 
needle, sharpened to a drill point. I'he femur is osteotoinised below 
t he trochariteis, or better still at a hand’s breadth above the condyles. 



Kit:. OJO. WciUtlcHlV'-i Axill.'iry Position. M>v tin 'Ois iu whu ’u it is 

»‘iti]>lt)yisl. si*»* tfxt (Whitiurm'. 

•n correction is made and the limb is enclosed in plaster, .\lter 
• wet^'S the nail is withdrawn.* 

liOivnz Jour. Orth. A’a/'./., ,Iaii. 1905, [k ‘227) says: “1 have never as yet 

i‘:<] out Sehede’s osteotomy. In several eases which have been treated by })rin}^ry 
iii'l rotation and snbse<iuent osteotomy I have seen very bad re.snlts from the treat- 
•)vvinf4 t’eluxfiti<»n. llratllord and I.ovett {ilmt. \). 50/) say that tin* 

"‘ii'^oiance of the femoral lwi.st has l>een mueh cxnj'Kt’nded, and thut Mikulicz and 
iW r have found by iiivestigaliofi that a femoral twist may exist to a considerable 
id witliout eansing iioticoablo disability. In very severe eases, where osteotomy 
•I be done, they advise using a Gigli’s saw, ami do not entirely <livide tlie bone, Imt 
'’oc the [sart unclivided by the saw, so as to leave a sort ot. sjdiiit. Reiner sajs 
•oruy is indit-Jited in 5 to S per cent of cases, 

Vtil.. i 


O 
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2. Calot performs an osteotomy just above the adductor tubercle. 

3. Codivilla drives the nail in, rotates inwards, and applies 
plaster. Ten days later he cuts away the plaster to the lower third 
of tlie thigh, osteotomises, rectifies the limb, and makes the bandage 
good again. This appears to the author the sjifest procedure. 

If, on removal of the first bandage, subluxation upwards is 
threatened, a good plan is to refix the limb temporarily in Wern- 
dorlfs^ axillary position (Fig. 100). Tlie thigh is abducted, the 
knee being broiiglit towards the axilla, and retained there for about 
six weeks by means of a bandage encircling tlie limb and trunk. 
In tliis position the head of the femur is well placed in the 
acetabulum, and the upper portion of the capsule is afforded a gooil 
chance of coutractiug. This axillary position is particularly valuable 
as a temporary measure in cases of marked anteversioii' of the neck 
when dislocation above and forward is threatened. 

If redislocation backwards or upwards is threatened or is pre.seiil, 
fixation for a time in hyper- extension may be required, the knee 
being below the plane of the table. 

The position, then, for the second bandage may be a repetition 
of the position of flexion during the first ; or tlio first position having 
been that of hyper-extension, or negative abduction for exceiitional 
reasons, the limb may now for t]\e first time be brouglit into th<! 
Lorenz position. The second fixation may be a relatively brief one 
in a position of liyper-extemsion or of axillary abduction, or for the 
reasons indicated it may be one of diminished abduction,, witli or 
williout inward rotation. Finally, the second bandage- has heen 
disjieiLserl with altogether. 

It is therefore unnec(!.s.sary to dilate at length as to how hnig 
the second bandage is to be kept on, or what is to be the position 
of the tliird or fourth bandages. Treatment must be carried out on 
the principles already laid down. 

A few wends are needed on the total duration of fixation. loo 
prolonged bandaging may lead to contraction of some muscles, or loss 
of mobility or excessive atropliy of others ; but, if the period is too 
short, relapse may occur. To a certain extent the risks entailed hy 
prolonged fixation may bo minimised by changing the bandages more 
frequently, so as to examine the part. 

The length of fixation is determined, not only by the actual 

’ /. ortk. Hhir. lid, .viii. ilwl't 1. 

® AiilfVf.rsioii of the ueek may be treated by (1) Abduotioii reduced to 60®, with tlo: 
limb rotate<l inwards and .saUsequent osteotomy ; or (2) by axillary abduction. 
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condition of the part, but by the surgeon's intentions as to after- 
treatment, If he means, on removal of the bandages, to bring down 
the limb parallel to the other quickly, the period must be a long one. 
If, however, there is to be no prompt rectification tlie duration may 
!)e shortened. It is shorter still if the surgeon is content merely to 
leave the patient in bed, and wait until a desire is shown to use the 
limb. As a rule, two or three weeks elapse before the ])atient 
luanifests any attempt at active movement of tlie part. This refers 
to bilateral cases. In unilateral cases the child naturally bears the 
weight on the sound limb, and tentatively uses the other almost at 
once. Movements at first are rather iu the direction of abduction, 
lUid not of tloxioii and extension, a.s in health. As the limb comes 
down, i.fi, in the frontal plane, rotation of the knee often becomes 
obvious, but we have to be content with the fact that stability 
under weight- bearing is secured. It is sullicient at any rate that 
lixation is absent at this time. 

There is one point which has been omitted in the discmssion of 
the treatment of unilateral cases. That is, after the bandage has 
heen applied, and tlie patient allowed to get up, a tliickeniiig must 
be applied t<3 the sole of the foot on the affected side to com- 
pensate for tlie shortening of the limb due to flexion at tlie hip and 
knee. The thickening varies from one to tliree or four inches. The 
miter border of the sole must be in. thicker than tlie inner. 
In negative abduction a thick sole is not enougli ; some form of 
supjiort running up to just below the liead of the tiliia is required. 
The patient is able to get about — somewhat awkwardly, it is true 
— with the alTected limb alxlucted and the ])elvivS tilted downward 
on that side (Fig. 158). The above remarks apply to tlie treat- 
nient of unilateral cases. 

The Treatment of Bilateral Cases. — So far we have dealt only 
"ith unilateral luxation, for the sake of simplicity, and it lends itself 
more readily to treatment tlian bilateml. When one limb only is 
in abduction the pelvis is lower on that side, and the body 
wt‘ight is tlirown more directly over the femoral liead, conditions 
Jiiore favourable to the edfect of usage on the part. We canimt 
"satisfactorily treat bilateral cases by curing first one sidci and then 
die other, because the joint first cured will in all proViability relapse 
Ijcing tlirown into adduction during the treatment of the second.’ 

liave in«ntioiu‘tl (|». 127) that oftoii one side is actually dislocated and the other 
l i'disposed thereto ; and during the treatment of the <lisloeated limb in abduction 
1' ’ft! is posed one dislocates, owing to the evil effects of the long-continued adduction. 
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Aj>:ain, if tlie joints in bilateral ciises are treated consecutively, one 
has to consider the ill etfects of the ^reat length of the treatment. 

It is tlierefore better to reduce both limbs at oiicc^. Still the fact 
must be recognised tliat in bilateral cases, if treated simultaneously, 
one must be prepared to be satisfied with a less complete anatomical 
cure than in unilateral ca.ses, since practical conditions prevent tlie 
carrying out of such complete individualisation as in treating one 
joint at a time. The rule then is to reduce both joints at one sitting 
if possible, and the limbs run simultaneously through the same stages 
of treatment ami after-treatment, which is therefore much siinplilied, 
uud an appn»ximately normal gait is sooner nljtained. It must not 
be thought, in spite of the extraordinary position necessitated when 
both thighs are in the Lorenz position, that uhsolnte helplessinjss 
persists for long. Tin* children soon learn to get about with tla? 
help of a stick. The <letail.s of the treatment of bilateral (‘uses arc* 
the same as those fully described for unilateral cases. 

Aftcr-TmUnuiit , — Xatiirally, on removal of the final bandage, 
however .satisfactory the state of allairs may be from tin* operators 
point t>f view, the condition leaves much to lu* desireil in the eyes of 
the parents. 'I’liere will he, even in absolutely successful cases, 
wasting, limitation of movement, and lameness. It is true that so 
long as one is ei*rtain tliat the reduction is good we may regard these 
details as relatively unimportant and likely to disappear s]'ontan(‘nusly 
with the lapse of time. However, after-treatment of some kind 
should he adopted, because the risk of relapsi^ can he met ami 
coniirated. Fnrlher, hy ensuring rajml develojmieiit of mirsclcs 
there is loss probability of reluxatiom 

The aft<*r-treatm»*.nt oi' congenital hip m,ay lie described as (1) 
bringing tlie linil* <lown from tlic alKluclerl })osiLi<.)n to the j)aralli‘l 
one ; (2) the attainmeul of mov(;mcuts normal in power and extent . 
and (M), at the same time the careful conservation and consolidation ol 
the reduction. In actual juaetice these re<iuiremciit3 call fur soine- 
wliat ap])arently opjjoscd methods of treatment, and mucli judgment 
is necessary. For example, molality must not lu* procured at the 
ristk of St. ability. 

We have said tliat .some surgeons attain the ])aral]el position by 
successive dimiiiutiuiis of the abduetion in plaster luindages, wliih* 
others reduce tlie abducted po.sition of the limb completely at one 

To tliis, thf plan lia.s la-.-ii r()l!ow<*(l of fixing' the |>rf?<Hs|»oscil limb too in 

tioii, but ah(hi.;tioi» only, howovor, haa tla; dlsadvantaj^f of 

with tlie tilting of the pelvis on the disloi-ated jsMc. 
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st'iince uiidiii* auii'stlitisia. Vet this is in advisable, because reluxation 
may occur. Others leave the patient alone, the correction ^rom the 
:Lbducted position l)ei]][f spontaneous, an<l often one has no ciplion, 
;,s the patients arc so situated that they liave to be scTit borne, and 
miss the o])portnniti(*s for special treatment. 

Instead of .spontaneous correction of tbe abducted limb and 
iiUainment of mobility by tlie patient, especially in older ehildren, 



I'l.;. Idl, Cosiliou ol’ thf for Exm-isrs in tho Fronl.il on ;i t.-iMf. Tlir iiuim- 

iiolds tin- j.H'lviM liiiii, wliil.sl tlnr patirut juiuliM’s nlMlnition ;unl of tln^ 

linili. Tin* .Sinn* :nv dont* in flu* I'rom*, ;unl. in tin* >t;iinlin.Lr j'osjtion 

’ ' (.ti.'ksoH Clarkr'. 

' "ntnictural rigidity may develop. Tlie treatment of sneb rigidity is 
110 iiHxins easy, for there is much risk of indueing a reluxiition 
iu mobilising the ]>art. In many east's, where the j>ositiun is fair 
one side only is allectetl, it is better not to re.sort to ]>assivc 
movements. 

borenz and Max b’eincr very Avisely ])oint out ‘ that the 

’ iiornii/. trjif.lies (./w. Jrnir. Orth. Surg., .htiniary 1905) that in uiiilat.nral cast's 
lion is only coricct»’«l s<» far as to etMinit of easier walkiiifi;. It’ timing al»Iuctioii 
! I' tiuo is very rigitl, it is gradually t)vercomc by nxMJvs of a knee gailcr and .strap. 
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iittainiueut of the parallel position is a secondary matter, tlu* 
important point being to encourage the development of the roof of 
the acetabulum, and for this a moderate degree of abduction is 
most valuable. Their method of after-treatment, which is very 
prolonged, extending from six to eighteen months, may be described 
as consisting of exercises to strengthen the muscles of the gluteal 
region, the abductoi-s and extensors of the ihigli, and tlie gradual 



Km. 162.- Pas.>ive Kxi vcise iUlt-r Reiliu tioii and in Pljisto.r ; stn-ti/lMiig tin.' liain - 

ill !i < :i '0 of iIoiiMm dislor.'itioii. TIih Ivft !iiul» in cxU'nsioii by 

po.sit.ion on tin.' tfililc, wliilsl t.h«; iiur>« I'XMcisus tlio ritjlit (.Jficl<'<on (’Inrkt*). 

diminution of abduction. The exercises used are simple abduction 
in the frontal plane, the patient at first lying on the back, tlien, ns 
improvement occurs, on the side, and finally standing (Fig. 161). 
Hyper-extension is practised wdth the patient lying on the face ; 


Tlic Ktiaj) })as:s«;s across to tlic <>pj)oHit<r snlc of the pelvic girdle, and iia ten.sioii acU ni 
the direction of addmdion. In any ease correction into tlie nonnal position t4ikes inan y 
inonthjj or a year. Me further teaches that the facility of ea.sily a.ssuTriing again the 
pojjftibri in which ?e<l;ictioii was fir.st obtained Is more important than the correction 
abduction, bee,ansfi so long a.s this is the case we arc sure of retaining the head of Ih'’ 
femur in its be.st position for stability. 
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(he spine is hyper-extended, and then the lower extremities. When 
I he patient is at rest an abduction splint, or a plaster of Paris 
splint, which has been cut so as to be removable, is used to keep 
II j) the abducted position. 

notation outwards of the limb is often very persistent. It 
niust be remembered tliat the first movements are executed simply 
ill the frontal plane, that is, abduction is increased and diminished 
on moving, and flexion and hyper-extension cannot he expected for 
ti long time. No very active steps should he taken to hasten the 
disa])[>eiirance of abduction for reasons which are obvious. 

On removal of the final bandage, children with unilateral 
dislocation get about, 
much more easily. 

Besides tlie ruitivc 
diminulioii of ab- 
duction, they are 
Jielped by tilting of 
llui pelvis, whereby 
the sound limb falls 
into adduction. A 
fill ( her aid is now 
afforded by ap] dying 
the thickening to the 
sole of the boot on 
tile .sound side. .Vs 
'aliductioii of the 
affected limb gradu- 
ally diminishes, this is reduced to \ in. towards the eiul of tlie first 
year of after-treatment, and is then left off. 

We liave said little about the value of massage and passive 
taanipulations, but here, as in other similar conditions of muscular 
wa.sting, tliese procedures are of the greatest possible use in 
hastening the return to the normal and towards comydede cure. 

The flexion of the knee due to tension of the nanistrings after 
a successful reduction must be overcome (f() by stretching them 
raider an amesthetic about fourteen days after tlie operation, care 
being taken not to re-<lislocate the head of the femur; (/>) by daily 
passive extension of tlu* knee (Figs. 162, 163), and by active 
^'Acrcises. As the muscles become stronger and the knees straigbter 
wm I king exercises are to be practise<l. 

After the first plaster lias been removed, my colleague, Mr. 
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Jackson CJlarke,' advises the following active exercises : 1. Abduction 
and adduction of the limbs several times, carried out first in the 
supine and then in the prone position. 2* The patient, lying on 
the sound side, raises the operated limb to the vertical position. 

3. The patient, lying 
prone, elevates both lower 
extremities by by})er- 
extension oC the spine 
and hip-joints. 4. Tb(‘ 
]>atient, standing with 
the l)ack against; a tabh* 
on which the hiiiids vest, 
raises the limbs alu.T' 
nately to thi^ levtd ot‘ (lie 
table. A full aecount. 
oT Lorenzs exercises 
given by Ashley and 
Mil Her in tln^. AV/c ) n/7. 
ftnd PJrihahiplria Mrfl.ical 
t/iHtrnrtl, April to Seji- 
tember 11)04. 

llKSI'l/iS OF TIIK' 

Manift LA'nvK M F/ruon 

Tliere can i)e nu 
don hi as to the great 
value of tliis meth(.K]. 
The* mmtality is veiy small, or at any late not greater than that 
arising from tlie a<]ministralion of ana-silictics. Only a small 
minority of cases sliow no improvement at all, and the larger 
iiumlxn- ai'i^ greatly im]>roved functionally. A considerable pro 
portion must be regarded as both complete functional and 
anatomical cures ; otber.s as functional only. lUit when we 
attempt to estimate th<i relative frequency of “cures” an^l 
“ functional cures,” great ditlicully arises liecause some surgeons 
are more kindly in tlic judgment of their own and their colleagues 
results than are otliers. It must be admitted that many of tin- 
i’unctional cures show defective gait. 

^Actual specimens of cure<l cases are not common, because tic* 



Fus. 104. — All Ext‘n;isc! iv^juirefl in Sul»-8|«inous c.is».'S. 
Tilt* nurse gr.'is]«.s tlie p.'itient's ubaurteU tiriit* t>elou 
llie knee, whit'.li is livlU iMrk, an«l sto.nlu'x the 
opposite si»h' nf the jiclvis, then jii»*.ts*-.s Itv-r ktife 
Mt the bsuk of the «>perat*'il whicli is thus 

hypur-e.\teii(.l(vt (.tMchsoii C'hnk*,*). 


/nw;. ,Hup, eft. p. 52. 
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metliod is recent and the affection is not fatrd. Ihit already a 
sulficient nninber of iiust-mortvm examinations has been obtained ^ 
to j>rove that tlui terms “reduction of dislocation” and “cure” are 
ju.stifie<l. These examinations show many interesting i)oints. 

In cases wlier<i death lias occurred as a sequel to the actual 
operation, the reduction of the dislocation has been sulistantialed. 

Skiagrajdiic (ixaini nation of cases in which the reduction is gooil, 
that is, the he«ad and acetabulum are concentric., often shows a clear 
hand between the femur and pelvis (Plate XVII., Fig. 2, ]). 102). 
It i.s fourul post. -Of art mi that this 
npjiearance is due to two causes : (1) 

'fhe acetabular coiitent.s are still un- 
;il).sorbed ; (2) The. ossiticalioii of the 
.u'ldMVailar margin is retarded, and 
Itoing carlilaginou.s, it appears as a 
clear haml. 

A very important deduction 
ii«nn th(} spe(.*inH‘ns oliserved is that 
ilic tiiiK? ta.l<cn for tlie transforma- 
tion of the (‘apsule and llie tlatten- 
irig </ul. or disappearance of the hood 
or ].)om*h which contained the head 
is three to four montlis, and tliere- 
i’ore this is the mininiuni time which 
should be allowed for fixation. 

Even in the most successful 
>iis(*s slight dillcrence.s from the 
iionnal are for a long time capable of detection by tlio e.xpcrieiiced 
ol»:server. Movenumts may he normal in every direction, except 
tliat al)du('tion is somewhat increased. A slight wasting of the 
thigh, a flattening of the adductor promineiieo, a slight fulness in 
tiic groin, due to the lunul not being fully sunk in the acetabulum, 
or else to the somewhat anterior situation of the cavity, are 
htqnently associated. Tlie trochanter is often somewhat elevated, 
"wing to the short or depressed neck,“ and often the signs Hd' 

' \')vo-.Foss(‘ran(l, /i‘rc. tncun. des w a/, de Vmfam'i\ 1900: JUiV. dr la Sor.. dr rin'r. 

////'»//.'», IJMll, j». 247. Vt'an nud Cathala, ^irck. dr Wf-d, drs tai/aidf<, N<». 1, 1902; 

‘ i'Ol'sy ono jnnl a half aionths after operation. OchsiuT, vol. xxxvi. No. 2. 

ilsmi ami 1‘ngli, A)mi\ Jour, of Orth. Sanj.^ February 1904, pp. 217 - 21 ) 0 , Miilh*r, 
/. orth. Ohir., 190S, IM. xi. Hoft 2. Allison, d//;. Jowr. Orth. I:>urif.y Cot. 190r». 

I Ins condition of tlic nick, and a slight atrophy of the whole liinh, found in 
' "!';'f'nitfil dislocation, cnhiils sliglit sliorteiiing, even in cnicd ca.srs. 



Fio. lOo. Kven isi' for llu* S])iiial 

Musrlcs (Jacksou Chirlo*). 
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aiiteversion render it clear that a “ cured ” case can generally be 
distinguished from a normal limb. It is a matter reserved for 
future observation as to wlietlier these signs disappear. From what 
has been said elsewhere on the relationship between structure and 
function, it is probable tliat a truly normal anatomical comlition 
eventually results. An interesting observation bearing somewliat 
on this point is that of Joachimstal. He habitually reduced one 
limb at a time in double cases, and has shown that the ossification 
in the head of the femur on the side first reduced advanced more 
readily than on the otlier. That is to say, reposition stimulates 
the ossification, and therefore the growth and re.shaping of tlu^ 
parts. 

We may tlien agree that a perfect anatf)niieal and structuial 
cure is possilde, allowing for some slight indications of the past 
condition, but perhaps even tliesc disappear in time. How often 
is this happy result obtained ? 

Calot ’ says: “ In the last one hundred re«luctions perfonaeil by 
us we have had one hundred absolute cures, 06 times from 
start, and four times after supplementary treatment, the head 
having slipped slightly from the cartilage.” We have had sonn* 
little experience of this matter, and find such a statement very 
ditiicult to accept. If we contrast f-alot’s figures with the figures 
of Kirrnisson,“ regarding ca.ses to the end of 1905, we read* as 
follows: — The unilateral luxations have been 28 in number. 
Twice reduction was impossible. Eleven times, or in ‘>9 per cent 
of the cu.ses, the anatomical results have lM?en good or (wen })erfect. 
The double luxations are 24 in number, 18 remain available for 
statistics. In live cases reduction was impossible, and twice only, 
that is to say in 1 1 per cent, has a good permanent result been 
veritied.” 

Lorenz® gives 68 per cent of cures in 572 cases up to 1905. 
Of these cases 296 were unilateral, and tlio percentage cured 
was 65*2, 

Holla, ^ in 315 cases discharged after treatment of oviir one 
year, claimed 30 per cent of “ real anatomical restorations,” witli 
perfect function in 250 unilateral cases, and 64 per cent of 
anterior transpositions. Of the 65 bilateral cases treated by him 
only 7*7 per cent showed a perfect result. 

^ TraiUment deja luxntion r.on>jinilalc^ p. 227, 

.hily i, VjOQ. Joachirnstars lhmdh\«'h^ ji. 222. 

* Am. Joum. fJrtk. »SV,rf/,, January 1905. 
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Frdlilich/ from hi$ personal cases, concludes tliat the Lorenz 
process affords radical cure in about 20 per cent, and is palliative 
in a further 50 to GO per cent. But, as Lorenz points out, mere 
statistics of anatomical cure are not everything. The anatomical 
icsult may be perfect, the head exactly replaced, yet if the joint is 
rigid or contracteil, the result is functionally bad. More detailed 
analysis is therefore needed. 

Narath lias done this in the following tahle : — 
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'J’hat is eightoeu ideal results in forty-nine joints, and only one 
iviilly ]»ad ; and in iorty-six cases the functional results were good. 
I hit these figures do not give us any information as to how often 
Induction proved absolutely impossible. 

M\\ fJackson (.-larke speaks of 75 per cent of cures. Elsewhere'* 
speaks of twenty-four out of thirty cases as cured, or as certain 
to he cured. 

Air. Burghard ’ does not seem to have been so fortunate with 
ih(^ manipulative method. He says he has tried it in thirty 
< i.ses, and in only one was there a true |)ermanent reduction. 

' Rev. (Vorfh. No. 1. 11)05. R.M.J. vol. ii., 1905, j>. 1.589. 

^ laTUXt, Haroh 9, 1907. * August. 29, 1903. 
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Uur^luird’s method seems to be a coiiiproiiiise between the open 
and manipulative. While only one case out of thirty was cured 
by the manipulative method, yet nine out of thirteen were cured 
by his modifit^ation of the open operation, a contrast which will 
be iucomprehensilde to juost orthopicdic surgeons. 

In fairness to those surgeons whose results have been quoted 
we must make it clear that their statistics have dt‘alt with cases 
treated in the early half of the last decade. As dealing with largt^ 
numbers, we rcfci* to Sterns stati.stics Mrdioil Jxrrord, Se|)t. 

lo, ID 00). His figures were gathered from operators all over the 
world, and very nearly agree with those Drst given cmt by Lorenz as 
his own experience (H. Augnstu.s Wilson, Tlhivprv.tir Oir:rilt\ Nov. 
ID 10). “ The numher of hips reported as successfully operated on 

since 1000 is 2o0:h Ideal results, irstUiffituirs cum^ddf/(\ 4 S OS 
per cent, i.r. anatomieal restitutions 1084, or 41.*7<i per ctniL ; 
excellent functional results 1 87, or 7‘22 pm* cent ; good function 
from transposition 1 080, or ‘>0*08 per cent; failure, re(lislocation, 
bad fniK'lioii 814,01' 12' 10 percent.” As expi*ri(?nct? accnmnlales 
the results arc better in every way. ^Ve quote the- statistics ol 
E. H. Bradford (Anu>r. Jour, <hih, Siuy. vol. vii. ]q>. o7 d s^v/.;. 
which arc very in.struclive. 
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The rapid rise in the ratio of successes to failures affords abundant 
evidence of improvement in technique. By cures is meaiit mia- 
toiiiical and functional cure. 

A perfect functional cure is not possible apart from perfect 
anatomical reposition, but the latter is not necessarily followed 
by a completely satisfactory result functionally. On the other band 
a suflieiently satisfactory functional result may l)e obtained witlioiit 
perfect anatomical reposition. Of course, in the natnie of things 
no judgment of results is valid until tlie lapse of at least a year 
after the plaster has been removed. 

Lastly, the statistics of the individual operator will be alTccted 
by the fact of whether or no he rigidly selects his cases, and where 
lie <lraws tlui line as regards the tnje liintt. With regard to this 
point, in general Lorenz limits his efforts to the end of the seventh 
yifar in bilateral cases, and in unilateral cases to the end of the 
tenth. Hofla says from the eighth to the tenth year in unilateral, 
and from tlie sixth to the eighth year in lalateial. In jiatients 
past tiiese age^s real reposition is impossible beeauvse of tlio advanced 
changes in the position of the parts.^ In individual cases,- 
liowever, a yi(;lding condition of the soft jiarts, a loosei* state 
of the ligament.^, the slender build of the imlividual, or other 
factois, may increase the age limit aecoi'ding to Lorenz, and 
laiturally the converse is true as well. 


Aciuj>knts, Complications, and Untowaud Kksults 

Actual death as the result of manipulation is rare. When it 
necurs, it is due partly to tlie siiock of the procedure and partly to 
the prolonged amestlie.sia. Deutschlander '' records four deaths in 
12 .*>5 cases by various surgeons, either during the operation or 
within twenty-four hours. In one of Nurath’s cases death followed 
I In ee days after operation, Wilson and Bugh ^ publish a very 
coiuplete account of a fatal (‘.ase. Doubtless, fatal cases have 
’jccurred which liave not been published, and G. G. Davies ' 
laeiitions that lie knows of two. ^ 

‘ A7n. Jo urn, Orlh. Snrg., Jan. 1205, p. *235. 

Iilen(*ke {IKeiUchr. f. orlh. Chir. vol. xv, p. 317) ottaiiieil a triU! rcdiiotioii in a 
I ajred eleven year.**, and a Juiictionally satiafaetoiy trauspo.sitioii in one aged 
'^i'nleen years. 

” ZeilHckr. f. Chir, Bd, Ixxiii., 1904. 

Am. Journ. Orth. Snrg.., February 1904. 

Am. Joui'n. Orth, Surg., February 1904, p. 267. 
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Evidently, theti, the mortality associated with niauipivlation, as 
compared with that of open operation, is slight. 

Fractures of the femur and epiphysial displacements are not 
uncommon. Usually, it is the neck of the femur which fractures, 
less often the shaft, and displacement of the lower epiphysis is more 
frequent than of the upper, liarely, fracture of the ])elvis occurs. 

Accoi*ding to Doutsehliinder the statisti(*s of fractures are: — 

14 times in 124 reductions hy Petersen. 

13 „ in 480 „ hy Lorenz. 

5 „ in 124 „ by dulius Wolftl 

2 „ in 69 „ by No ve-Jos.se rand. 

1 „ in 59 „ by Lever. 

Kobert Jones ^ had four fractures of the femoral neck in thirty- 
eight operations. 

As a rule tlie only inconvenicuce i.s the delay entailed until 
the fracture is consolidated. 

l^amlifHis due to a smldeii stretekinf/ or leari/i(j of the crural or 
sciatu ncrven has been met with. Jn the former event the paralysis 
is temporary and comparatively uncommon." It is due to maiueuvres 
of hyper-e.xtension. Even a complete paralysis of the quadriceps 
extensor disappears in some nionlhs. 

Paralysis of the muscles supplied by tlie great sciatic is more 
serious. It is due to the tension set up by the traction on the limb, 
or to compression of the nerve between tlie femoral head and the 
pelvis, to over-flexion or to luemorrhagie (illusion between the fibres. 
Happily it is not as a rule permanent, but sucli cases have been 
recorded by Ridlon and Nai^ath. Eecoveiy usually takes plao* 
in from six months to two years. Peroneal paralysis'^ appears 
the most intractable of all, and is often permanent. It has been 
suggested by von A];>erle that thi.s is due to th»:? nerve being so 

j Au^^iist 29, 1903. 

* H. Ij. Taylor saw it nine timcM in less than iifty eases. I’aralysis of tlio quadriceps 
began to recover in all ra.ses in three to four month.s, hut one ease of jwroneal palsy 
took longer to recover. Their was also one case of coinjdetc t)alsy of the sciatic, 
in which, three months after operation, very slight motion at tlie ankle wa.s 
obserTablc. 

® Oocht of Halle states that in about \h per cent of subjects in the difiseoting room 
the peroneal portion of the sciatic nerve pierces the pyriforniis muscle. Thane says 
that ht one of five or six subjects the external popliteal nerve passes through a cleft in 
the pjriibrniw muscle. Gocht argues that in the abducted position the pyriformis 
i.s stretched and twisted on itself, and i!oinpres.ses the jHjroneal nerve as it passes 
through it. He .suggests as a remedy tenotomy of the pyriforirii.s tendon. — ZeUnehr^ 
/ orlh. (Mr. xiv. pp. 644-661. 
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tightly bound down near the head of the fibula that the distal 
portion is unable to take part in the stretching. In -Only one case 
of the author’s has any form of paralysis* resulted, and this was 
peroneal. Complete loss of mobility and aniesthesia in the parts 
supplied by that nerve below the knee persisted for six weeks after 
])lacing the limb in full abduction. Eecovery only commenced 
when the plaster bandage was removed and the degree of abduction 
lessened. The paralysis disappeared in nine months. 

As to tlie frequency of paralysis, it was noted twenty-three 
times in 750 cases operated upon by T.orenz, Petersen, Wolff, 
and Narath.* 

Lesions of the blood-vessels are fortunately rare. Lorenz had 
a case of gangrene of the whole limb, due to tliBombosis of the 
femoral artery, and it is stated “ tliat a similar accident ha])pened 
to a New York o])erator. The femoral vein was torn by Petersen, 
but was successfully sutured. 

We have alrea<ly referred to the peculiar form of hernia called 
after Narath. Tliis cannot be entirely attiibuted to the operation. 
It is rather a consecpience of tlie displacement of the ilio-|>soas, 
and during the operation a hernia may make its way through the 
unprotecte<l spot in the abdominal wall. 

Hoffa, at the German Surgical t.Wgress, 1899, stated tliat he 
had torn the soft parts, vulva and urethra. 

JI. M. Sherman relates that he attempted aithrotomy in one 
of Lorenz 8 transpositions. On cutting down, he found tlie liead in 
a subfascial extra-articular location, and surronmied by a ])seudo- 
capsule. Sherman holds tliat the head is often forced tlirough the 
capsule in the Lorenz metliod. Tearing of the capsule, then, is 
another accident to be lioriic in mind. 

Pelapsks and Keluxations 

Keluxations may occur owing to errors of teclinique, such as 
too early diiuinution of aliductiou or too short a fixation period, 
fh- it may be tliat only a jisoudo-reductioii has been made, the head 
aot having been forced through the narrow part of the capsule,* 

' 'fojichimatal's p. 21 S. ^ Ibid. p. 217. 

Amur. Jour, Orth. Jan. 190r>, p, 249. 

It has been suggested by some that the capsular isthmus is too narrow to allow 

head to pass through. It is presumod that it caiinot be stretched, and that 
*h::]u>}id i.s simply placed near the acetabulum witli tlie capsule intorvcniiig, but the 
T-Oft’Viortem examinations already referred to show that this is’ not so. Thus, in the 
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Or possibly a hypertrophied ligamentuin teres has been present, so 
that a great thickness of soft parts intervenes between the bones. 
Exti'c.ine deformity of the head or the presence of exostosis in the 
acetabulum are rather causes of failure to reduce than of reluxation. 

Sliould posterior reluxation occur, the head may again at once 
be reduced, or in view of tlie atrophy cf bone CTigendered by the 
prolonged retention period, it may l>e left alone for a few months 
before, a further reduction is attenn>ted. 

The chief cause of reluxation, or rather transposition, is ante- 
version of the neck. Tliis is to be guarded against during treat- 
ment by a correct diagnosis made from the first as to tlm state of 
the nock, and by tlie suitable measures during treatment already 
detiiile<l. But, supposing that during treatment anterior luxation is 
discovered, we. inust be guided by circumstiuiees. Thus, in tlie first 
degree f)f anterior luxation, tlie head receives an ellicicnt support 
from the pubic bone, and the functional re.sult may be so good 
that it i.s well to let matters alone. Even in tin* greatest degree of 
auteveision, in wliicli tlie head looks directly foi*wards, and is free 
in the soft parts, Lorenz states that the re.sult is not entirely bad, 
the iliac bone being supported by an angle of the great trochanter 
nisting in the acetabulum.* Treatment of siu^h a case must be 
based on the lines already laid down, and it is lao'e that axillary 
abduction as a preliminary measure is of tlie gr<‘ate.st value. 

To min up : Whenever possible the manipulative jirocedure 
must be carried out on the lines indicated, but wii have still to deal 
with those exceptional caso.s in wliioli it fails or canmit be apidied. 
These can Ije.st be discussed under the headings: (1) Manipulation 
fails, although the ])alieiit is williiu the age limits ; (2) Tin* casi- 
may be nnsuitahle, that is beyond the age limit; (3) IJelapsed 
eases; (4) Cases in whicli all aidivi; treatnimit is refM.<<*d, or 
inadmissibhi. 

I. llie .Procednn: fails, that Rrdndwn is not ohlainnl . — 

(a) Th(i limb may l>e left fixed in the licst possible |»osition, 
that is, with the head as near to tlie aoetahuluin as possible, and 
the attempt may be renewed a few days later. As failure is more 
often mot vvitii in older cases we will refer to this again. 

case recorded by Allison be says: “At no point is the joint cafjsnle folded in the 
cotybdd cavity before the linad, aii<l lliis was .seen in a j^irl a>^cd seven y» ars, wlio was 
opcjvffcd upon."’ 

' See also one of Lorenz’s case's l)y A. J. Steede, with ligiiro. The troc-hanter majoi 
is in the socket, - //^ncr. Jour, Orth, Suty,, April 1905, p. 1117. 
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(h) Mr. Burgliard ^ believes that the cause of failure is interposi- 
tion of the capsule l)etween the bones. He carries out myorrhexis, 
stretching of the muscles, and manipulations for reduction. If 
they fail, a week later he cuts down, opens the joint, aiid replaces 
the head, but does not deepen the acetabulum. 

In a few cases, undoubtedly, the presence of grave anomalies 
in the sluape of the head of the femur and of exostoses in the 
acetabulum may be a cause of failure, and can only be detected 
by open operation. Other surgeons have not had by any means 
such a large proportion of failures due to “ capsular intervention 
as Burghard. 

(/.j) I'he Holfa-Loreuz open operation may be performed.^ We 
have already dealt witli this. Unless after failure of prolonged 
uiid repeated attempts by the manipulative method, few surgeons 
would now undertake it. In fact its place is limited to those cases 
well within the age limit in which manipulation has failed, and where 
the surgeon having been induced to explore, such anomalies are 
revealed, that intervention lias to be puslied bt‘yond mere operations 
on tlie capsule. We advise Bradfords or Jackson Clarke's open 
operations, 

2. Oases he/jond lice Atje Limit, v.nsultnhh for the Maniimlative 
Method : — 

(a) The age limit can be considerably raised by attempting 
nuluction in stages. This has been practised by Sclilesinger and by 
Max lieiner.* 'i’hey proceed exactly as if com])lete reduction were 
iuteiided, but leave the head pressing against the capsular isthmus. 
After one or two wticks a second attempt is made, in the hope that 
tljc tension .set up, with tlie softening efiects of the a‘dematous 
reaction, will enable tlie capsular resistance to be overcome.^ 

(b) Lorenz ^ does not favour extension of the age limit, and 
lie says : — 

“ Putting aside (Exceptional cases, 1 still lielieve that the ago of 
nine to ten years should be the limit of reducible unilateral eases, 
and seven to (Eight years of bilateral. In individual cases beyond 

’ n.M.J., Auf^ust 29, 1903. • 

" The? author has [XTlorincd this operation ten times. The cap.siile was incised 
fiii'dally, the psoas tendon divided, the head of the bone put into the aectabnlum, and 
fhr liml, tJie iibduetcd position. In four of the ea.se.s, si.\’ years afterwards, the 

^‘-^•'ilt was excellent, the head remaining in the socket. In six of the cases relapse 

■' Crntralb. f, Chir. No. ii., 1904. 

Wei.se] ler {Ceutralb. /. Chir,, 1904, No. 15) report.s a successful case by this 
J'^L thod at the age of lifteea years. ^ Anur> Jmir. Orth. Siinj., Jan. 1905. 

VOL. 1 P 
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the age-limit, reduction has been ejected after lepeated sittings, but 
the reduced joints become so stiff as to simulate functional 
ankylosis." He favours transposition. The question is, Dues the 
head stay in tlie position ? Kirmisson says probably not, and 
with this we agree. Lorenz calls this motliod of dealing with tlie 
displaced head " inversion.” The treatment deserves a fair trial, and 
in any ease no harm is done. 

(c) In cases beyond the age limit, adduction may be so marked 
that the knees are actually crossed in walking, or it may be alto- 
gether impossible. Kirmisson ^ has dealt with .such cases by 
subtrochanteric osteotomy, and is still in favour of this method. 
Frbhlicli reports that Kirmisson’s operation corrected the adduction 
and lordosis, much improved the walking and standing power, and 
enabled the patient to ket'p clean. 

Osteotomy in congenital dislocation is no new thing. Makins*^ 
performed a doulile sul>troehanteri(* osteotomy in a girl aged six 
years, who previously to the oj^eration was unable to w.alk, and 
subsequently walked well. 

Lorenz disapj)roves entirely of osteotomy, as it induces an angle, 
and thus adds to tlie shortening of tin? liml>. Osteotomy, howev(*r, 
is sometimes forced on the surgeon on account of tlm extreme 
deformity. Llencke had to perform it twice in 1 r»4 cases on 
account of the extreme adduction. Loth eases w(‘re in women 
twenty' live years of age. 

((/) Before doing anytliing radical there is no reason why simple 
myorrhexis, or excision of a portion of tlie adductors, should not be 
done, with the limb fixed in abduction, without actual rediietion. 

(e) .Another plan is the. pseud-art ljrosi.s metliod of Iloffa. In 
this the liead of the bone is removcKl entirely, tlie ilium serujn'd 
bare, and a pseud -arthrosis made. Hollii stated that aid^ylosis 
does not follow, and in more than fifty eases he had very good 
re.snlts. Tlie author also had one ca.se where it was necessary to 
excise the head of the bone because of its extreme deformity. 

(/) Attempts have i>een made to limit by various operative 
procedures the ascent <.)f the head of the femur. We have alri;ady 
dealt with these in the historical summary ([i. 128), and refer the 
reader tliereto. 

3. 6Vrsr.s ma// litla/hse . — Of this accidmit we have already 

spokeii at some length, and we may summarise as follows : — 

— .1 — 1 — 

* Ji.ev, d'orth., lUOU. f», 4<i8. Ji.M.J., ISlia, vul. ii. f». 

'* ylmcr. ,hnr. OHh. Sunj., Jiiimary 1905. j). 2C8. 
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{a) lllrrors of technic[ue may have been present, therefore try 
again. Hoffa stated that he would give the bloodless method three 
trials. 

{h) Schede’s procedure (p. 192) may be called for. 

(c) In the ahsence of any indications as to tlie causes of tlie 
relapses an exploratory operation may be undertaken, and (1) 
some serious anomaly, c.g. exostoses of the acetabulum, may be 
found ; (2) the contraction of the capsule may be too great to 
permit the head to pass. H. Bradford has paid particular 

attention to this point. He lays bare the capsule, incises it 
posteriorly, and explores the acetabulum by means of an electric light 
enclosed in a sterilised te.st-tube. The split capsule is held apart 
by retaining sutures, whilst the head is placed well liome in the 
acetabulum. The suture.s are then tied round the great trochanter, 
thus holding the head in place. 

4. All Active Trcntvient may he refused or he inadvisable . — In this 
case the only metliod left to us is to supply a walking apparatus 
from tlie ground to the pelvis, witli steel rods on tlie inside and on 
tlic outside of the limb. 'The inner rod is exjiandetl at its top, so 
as to form a crutch, wliich presae.s on the tuber ischii, transmitting 
the weight of the body to the ground. Opposite the knee the rods 
arc jointed, and by moans of a rii^g-catch tlie knee can be stilibned 
at will, so that whmi the jiaticnt stands, the body weight is 
transmitted through the tulier ischii straight to the boot, to which 
the rods arc fixed below. If extension rac'k.s are placed in the 
lliigli ))ieces, the apparatus can be hmgtliened as the child grows, 
and coiitinuou.s pressure maintained on the tuber ischii. 

It is bad policy to order a higli boot alone. I n itself it does 

110 good, and merely causes iluj head of the bone to be displaceil 
upwards more readily. 

Congenital .Dislocation and SunujXATiON ok the Ankle 

These deformities are evidently very rare. 'I'he majoiity of 
authors do not refer to them at all. , 

Bradford and Lovett merely state that they have been recorded 

111 connection with absence of the tibia or fibula.” 

Freilierg records one (Am. Jour. 0. S. vol. i. 1902-4, p. 235) 
^vliich he calls “ A unique case of congenital luxation of the 
.mkle” — “unique” because both fibula aud tibia are present in 
* heir entirety. 
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A. Dreifuss relates a similar case {Zcit. /, ortli, Chir. xvi. 
pp. 420-435) which he calls “Ein Fall von v. Volkmaiinscher 
Spruriggelenkmissbilduiig/’ 

From the study of these and other cases it would ajipear that 
they may be classified as — 

I. The ordinary form of subluxation, or luxation met with in 
congenital deficiency of the fibula. Absence of tlie fourth and fifth 
toes is often seen, and the foot is in the ])osition of equino-valgus. 

n. A^olkmann's congenital ankle deformity. The development 
of the fibula is rudimentary, and an hereditary history is IVecpient. 
The foot is complete, and is luxated more or less outward. 

III. The cases of Freiberg and Dreifuss, in which the external 
malleolus is present, but is situated above, or above and behind, its 
normal position, wutli the result that the ankle-joint cleft is oblique, 
the foot luxated out, and much pronated or valgoid. 

IV. Cases in which the tibia is defective, and the foot is 
luxated inward in varus or cquino-varus. 

I have also met witli a striking example of spurious congenital 
dislocation of the ankle forwards, due to an al>ru])t curve back- 
wards of tibia and fibula at their lower ends. 

Treatment is very unsatisfactory. Tenotomy and retention of 
the parts in splints is advisable in infanta. When the child is 
older a jiortion of the tiliia may be split off to fill the gap in tlie 
fibula. If this fails, arthrodesis is advisable in children over eight 
years of age, and 1 have always fixed the os calcis, astragalus, and 
tibia together, by a long screw driven vertically ujiwards through the 
heel, and left in as long as possible, even for twelve months, tlie 
part being retained in plaster of Pari.s. 


IIEFERENCE.S. * 

A. H, Fheiijero. Am. Jour, Orth. Surg., May 1004. 

A. Dreifoss. Zeitsclir. f. orth. Chir. xvi., 1000, p. 422. 

L. Burckhardt, Jalirb. f. Kinderheilkuudc, 1800, Bd. xxxi. S. ;57r>. 
K. VoLK-MANX. Deutsch. Zeitschr, f. Chir., 1873, Bd. ii. S. r)38. 
Kraske. Verhandl. der deutsch. Ge.sellsch. f. Chir., 1882, S. 120. 
Bidder. A^erhandl. der deutsch. Gesellsch. f. Chir., 1888, 2 S. 02. 
Faler. Inaug- Disscr. Halle, 1884. 



CHAPTEll VII 


(.'lATB-VOOT— GKNEllAL CONSIDKUATIONS 

Varietifs and Causation of Olnh-Foot — Its Frrqnem'.ij — A Method of E raminintj 
UlulhEoot — General Principles of Treatment Law 

SffiioiDjmH — Latin, Talvpca, Pea Contort ua ; French, Fied Bot, 
Strephopodie, Kyllopodie, Kijihm ; German, Klumpfass, 

IVefokk wc describe the congenital forms it is advisable to discuss 
club-foot in general. 

Definition. — The term club-foot comprises those deformities in 
wliich the anatomical relations of the foot to tlie big, or of one part 
of the foot to the other are abnormal, lly many surgeons the 
meaning of club-foot is restricted to the deformity known as talipes 
oquiiio- varies whether congenital or acquired, but some surgeons still 
u.se the term club-foot ” to express collectively all varieties of 


Inasmucli as the foot is capable of the following movements, 
(lorsidlexion (flexion) and plantar-flexion (extension), adduction with 
inversion (supination), abduction with eversion (pronation), and 
talipes is associated either with over-action or loss of action of one 
or more groups of muscles atfecting those movements, we have — 


1 . 


4 . 


Talipes equinuSy or the plantar -flexed foot ; 
Talipes cakaneasy or the dorsi-flexed foot ; 

Talipes raruSy or the adducted and inverted 
or the supinated foot ; 

Talipes vak/uSy or tlie aliductcd and everted 
or the pronated foot ; 


f the centre of motion hc- 
A iiig mainly at the anklc- 
t joint. 

I the centres of motion Ixv 
ing at the ankle and 
inedio-tarsal joints. 


Further, the convexity of the plantar arch undergoes a diminu- 
b''»n at each contact of the foot with the ground, and when the 
is raised, a restoration. Hence two more varieties must be 
^^'ided, viz. — 
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5. Pcs earns, in which the convexity of the longitudinal arch of the foot 

is increased. It is better to sulKlivide this form into talipes amtatus 
and talipes plantaris, according as the front part of the foot is on a 
level with or below that of the heel ; it being understood that in 
each case there is a distinct increase in the convexity of the arch. 

6. Pes planus, in which the arch is flattened to a varying degree. 

(.’linically, it is found tluit such a simplicity of arrangement does 
not always prevail. Frequently the deformity is compound in its 
character. Thus talipes equinus and varus are often combined, and 
talipes calcaneus and valgus. I’he compound forms in their order 
of frequency are — 


1. Talipes eqnino-varvs. 

'2. Talipes ealcaneo-rahjus, 

.'L Talipes eunino-mhins. ) tt 
, ' irncoinmon. 

4. Jahjfes caleaneo-rarns. j 

Ho as to be in accord with all recent descri])tions, it is well 
to add the following table of distortions of the for)t — 

I. Club-foot — (<;) congenital, (h) acquired varus and 
equiiio- varus. 

1 1. Valgus and calcaneo-valgus. 

III. Kijninus. 

IV. Calcaneus. 

V. Equino-vaIgu.s. 

VJ. (alcaneo-varus. 

Vn. Fes cavus — {a) arcuatus, {h) phintai is. 

VIII. Acquired flat-foot. 

Taking 00.4 cases of club-foot from his hospital work, the author 
finds the varieties as follows — 



Cases. 

0 alipcs equino- varus .... 

. 3.S2 

Talipes cquiiius ..... 

. 120 

Talipes calcaneo-valgus and equino-valgus 

. 104 

Talipes varus ..... 

77 

Tali|»es valgus ..... 
Talipes' plan tfiris . .... 

74 

o7 

Talipes*cidcar)eus .... 

47 

Tali pes jircuatus .... 

. 37 

1>03 
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The Causes of Club Poot may be summarised : — 

I. ConfjfinitaL 
1 1. AcquimL 

1. Paralytic, as a result of acute anterior poliomyelitis 

(infantile paralysis), spina bifida and peripheral 
neuritis. 

2. Spastic, as a result of infantile hemiplegia, paraplegia, 

cerebral diplegia, and lateral sclerosis. 
o. Cicatricial, the result of burns. Talipes calcaneus is 
sometimes due to dee[) burns on the front part of th(3 
foot. 

4. Traumatic — 

{(() Injuries to bones, rjj, fractures and separation of 
the epiphyses.^ 

{h) Injuries to joints. Schwartz " alludes to unreduced 
dislocation of the ankle-joint as a cause. 

(c) Injuries to tendons. A ruptured tendo Achillis, 
badly treated, re.sults in talipes calcaneus.'^ 
id) Injuries to nerves. This subject will be dealt 
with under paralytic allections. 

{r) Injuries to muscles such as result in ischicmic 
paralysis. 

5. Inflammatory, After acute osteo-myelitis of one of the 

liones of the leg, tlic rate of growtli may be arrested in 
0 !io bone, while in the other it is normal, and the 
foot is turned into the position of either valgus or 
varus. Chronic osteitis lias been known to produce 
a like result, but in a different way. The growth in 
the liealthy bone is normal, while in the diseased 
bone it is excessive. Abscess in the calf and 
arthritis of the ankle and foot are causes of dis- 
tortion also. 

(>. Talipes decubitus — a spurious form of contraction which 
occurs in bedridden patients from tlie “dropping of 

• 

‘ I havo livo times scfii cji.se.s of valgus following fiiictuie of the lower end of the 
litnia ill young subjects, in wliom the natural rale ofgrow'th at the lower epi])hyses was 
■oiTHUid, while the tibia continuud to increase in length, and pushed the foot outwards. 

* Des difi'rcnteti csim'es dt ined hols tt hur IraiUmcnt^ These d’agregat, Paris, 

]m, 

^ I have also seen six cases of calcauens which followed (Mpiinus, and due to excessive 
''i''ngation of the teiido Achillis after division. The usual history i.s that the patient 
allowed by the surgeon to walk about “ a W'cek or two” after the operation. 



216 


DEFORMITIES OF CONGENITAL ORIGIN 


SKC. t 


tlie feet and the weight of the clotlies. It is best 
marked and most intractable in alcoholic paraplegia. 

7. Hysterical paralysis or contraction. 

Of the acquired forms the paralytic and spastic varieties are 
immediately due to abnormal muscular action, and are common ; 
while the others are rare, and may be termed spurious talipes. In 
tlio production of talipes we must remember that tlie role of the 
muscles ]>resents itself under two aspects. 

(a) In spastic cases, a group or groups of muscles are 
contracted, while their opponents are of normal or slightly 
lessened tension. The foot is therefore pulled into an abnormal 
position cor respond in f/ to the action of the more tense muscles. If 
an attempt be made to replace the foot, it is cither entirely resisted 
or partial restoration alone can be enected. When the force is 
removed tlie foot flies back ” to the deformed position. In tlieso 
cases, then, the direction of the deformity is in the lino of action of 
the affected muscles, e/j. spastic talipes equinus from contraction of 
the calf muscles. 

In jjaralytic cases, a group or groups of muscles are 
paralysed, while tlieir opponents are of normal strength. The foot 
is therefore pulled in a direction opposite to that of the allbcted 
muscles, e.fj. paralysis of the muscles on tlie rr<.)Ut of the* leg and of 
the peronei caiuses talipes equino-vavus. 

Frequmey of Cluh-Foot and Us Varidies. — (Jlub-foot is a common 
deformity. Mr. F. L*. Fisher^ tabulated .jOOO consccuti\'e cases 
of deformities which liad come umlor liis notice. The analysis 
showed that club-foot occurred in 08 1 cases. In my hos[)ilal 
practice, of 5079 consecutive eases of deformity, club-foot was 
present in 903. Wlieu Uiken in comparison with other surgical 
afTcctions, it is of rare occurrence. Ih'dard “ estimates that in 
1000 siirgicail ca.ses 4 of club-foot arc met with. Dieffeidiach 
admits that one instance of congenital cluh-foot is found in every 
800 to 1000 cases. In 23,932 new-horn infants (■haussier found 
132 defoi’inities, and of these 35 were cases of talipes. Of 15,229 
births occurring at I.a Maternite de Paris, Lannelongue noted 108 
cases of deformity, and 8 of these were cliib-feet. Iloffa found 171 
cases among 1,444 deformities, i.c,, 11*8 ])cr cent. 

It is said tliat congenital club-foot is more common than the 
acquired, but this I venture to doubt. Of 1203 consecutive cases 

^ Asliurst, EnrycfoiK of Hunj, vol. vi. p. 1003. 

® Da pied hot cony.. These d’agiegat, Paris, 1869. 


Op. at. p. 622. 
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under my care, 544 were congenital. Sydney Koberts’ ^ statistics 
support my view, viz. 173 congenital cases against 223 acquired. 
Whitmaii,“ Waller and Weingarteu collected 4718 cases of talipes; 
2103 were congenital, and 2615 were acquired. Of 2103 instances 
of congenital talipes, 1355 occurred in males, and 748 in females. 
Of 2613 cases of the acquired form, 1416 were in males, and 1199 
in females. Tn each form the right foot is deformed more often 
tluin the left, and in congenital talipes the deformity is as oft(iU 
bilateral as unilateral, while in the acquired form the affection is 
generally ui lil atea’al . 

Ilerality . — Many surgeons have observed that club-foot runs in 
families. W. Little^ instanced a case of liereditary transmission 
througli the male side for four generations. This fact is of great 
importance in the discvission of the immediate causation of club-foot. 
Adams'* mentioned a ease in which the deformity persisted through 
three generations, and liedard refers to a similar instance. Not 
only is club-foot hereditary, but tlie particular form reproduces itself 
in the children. With congenital club-foot other deformities are 
fre([uently found, such as polydaetylisrn, cluT)-hand, hare-lip, and 
spina bill da. 

In dealijig with talipes it is necessary to determine the form, 
and then to ascertain the cause. A description will therefore be 
given of a method of examining club-feet. 

A Method of Examining Club-Feet. — To some a club-foot 
is a club-font and nothing more. Ihit it is iinperative before 
eummenciiig treatment not only to ascertain which form of club- 
foot is before us, but also to be precise as to the cause. It is 
tliereforo our endeavour to draw out a rough plan of the usual 
Tnethod of examination, and to give illustrations in point as far as 
pv)ssible. 

The various steps of the examination are : — 

1. The history. 

2. The gait on entering the room. 

3. The position of the foot and limb on standing and sitting. 

4. An outline or impression of tlic sole of the foot. * 

5. General exaiiiinatioii of the affected limb or limbs as to 
shape, size, muscular development, diminished or excessive mobility 
‘^1 the joints, the temperature of the limb ; the condition of the 

“Club-Foot,” Phil. Med. March 1886. 

Orthopedic Surgery^ 3rtl ed., 1907, p. 760. 

Holin(».s, Syafem of Surgery^ 8rd ed. vol. ii. p. 232. * Op. cit. p. 218. 
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skin as to colour, integrity, and the presence of corns or thickened 
skin over the heels and beneath the balls of the toes. The 
boots should also he looked at, and any unequal wear in places 
be noted. 

6. The passive movements which may be effected by the 
surgeon, and the directions from wliich resistance \s felt. 

7. Localisation of the resistant ligaments and fasciie, and of 

8. Contracted or paralysed muscles. This is effected by touch, 
by movement on the part of the patient, and by 

9. Tlie electrical reactions of tlie muscles. 

10. Signs of abnormal and arrested development, especially of 
bones. To proceed to details : — 

1. The History, — The first question asked is, When was the 
deformity notice<l ? Of course in congenital cases, if tlie deformity 
is at all marked, it is seen immediately after hirth. In slight cases 
difficulty may arise. ^Ir. Keeves ^ says, regartling the normal form 
of the fi.ctal foot : “ In it the plantar arch is but little formed, but it 
is not flat,“ the sole of the foot is turned in, and the anterior part 
slightly abducted, but the ])eronei are capable of turning the sole 
outwards. To distinguish the former natural positions from slight 
cases of chib-foot, the infant should be placed near the fire ; and if 
the ffjot be normal tlie child will flex the thighs upon the abdomen, the 
legs upon the thighs, and turn the feet out; hut in congenital equino- 
varus it will not be able to evert the foot.” Congenital club-foot 
is as often double as single. Paralytic club-foot is more often single. 
In the latter case the information will often he volunteered that the 
child was quite well until about twelve months old or later, and tluui 
it was feverish and had a convulsion ; and next morning it was un- 
able to move the limb. In spastic ca.ses, which are often bilaterid, 
some history of aspliyxia at birth, or of symptoms of meningitis, 
an account of a severe illness, or sudtlen shock is forthcoming. The 
modij of delivery is often of interest ; many congenital cast's liavo 
been breech presentations or one of twins. 

2. The Gait on enterwy the Uoovi. — The “ tiptoe ” forward gait of 
sp’Astic cases is characteristic, lii infantile paralysis, if the case is 
one of e([ninus, the toes are dragged and the heel is raised ; if 
the affection is calcaneus, the heel is brought to the ground with 

^ rraHical Orihopcef/ics, p. 152. 

ami I)?uje, Amer.Jovr, Orlh. Surg.^Kw^. 1904, p. 120, show that Lorenz and 
others arc wronj' in staling tliat the feet of the newly-hom infant are flat. The arches, 
slight but existing at that time, are masked by the conjparatively large amount of fat in 
the sole. 
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much emphasis, while the front part of the foot flaps somewhat as 
the patient advances to take the next step. Some shortening is 
frequently present in paralytic cases, and evidence of this is seen 
in the halting gait and the dropping of one side of the pelvis and 
one shoulder. In congenital club-foot it should be noted wliich 
part of the foot comes into contact first with tlie floor. In equino- 
variis cousideralde turning in of the foot and raising of the heel 
is seen. "VVeakiiess of one leg, with the arm held rigid and 
the forearm pronated and flexed, are suggestive of infantile 
hemiplegia. 

il. 21ie Podiion of the Foot and Limh on Standimj and Sittinfj . — 
It is essential tluit the patient be examined in both positions, other- 
wise errors may bo made. For example, in right-angled contraction 
of the tendo Achillis, when the patient is sitting lie can bring the 
heel to the ground because the calf muscles are relaxed, but on 
stamling with iho leg fully extended and the calf muscles tense, 
the heel may be an inch or more off the floor. Again, some cases 
which appear to be equino-valgus when the patient is standing, 
resolve themselves into e([uinns if the sitting position bo adopted 
with the leg pflaced at right angles to the knee ; for the reason 
that, witli a somewhat short tendo Achillis, in order to bring the 
heel to the ground in standing, the foot is abducted at the ankle, 
and the dilliculty arising from the slioitness of the tendon is 
tims obviat(?d. (Jases of varus should be examined with the patella 
to tlie front, and tlie true position of the foot ascertained. 

4. A n Outline or Impremon of the Fo/e of the Foot. — Tliis may 
1)6 obtained in several ways: either by applying printer’s or ordinary 
ink to tlie sole, and directing the patient to place his foot firmly on 
a sheet of white paper, or by taking a sheet of smoked glass and 
hilling tlie patient to stand on it; or if an outline only he desired, 
the sole of the foot may be well moistened with water, and the foot 
planted tirinly on a slieet of brown paper. The outline may be 
rapidly put in witli ink before the impression on the brown paper 
Aries. It is valuable, in cases of arcuatus and flat-foot, to olitain an 
impression or outline at the commencement and at the end of tr^at- 
>»ient. In many cases it is essential to have a plaster of Taris cast 
taken of the limb from above the knee. 

0. General Examination of the Affected Limh. — The shape of 
the limb, especially as to muscular wasting, and its development as 
‘■‘•nipared with its fellow, should be noticed. Thus, in congenital 

spastic cases, the swell of the calf is at a higher level than 
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in the healthy limh. In infantile paralysis wasting of the aoterior 
or the posterior muscles will be readily seen, so too in the late 
stages of spastic cases; while the enormous calves of pseudo- 
hypertrophic muscular paralysis will not esca})e attention. The 
hones are often felt to be of less thickness, and not oiily the leg, 
in paralytic cases, but also the foot, is shorter than normal. 

An excessive mobility at the knee-joint, especially if rotation is 
free in the extended position, is a factor of importance in the 
prognosis and treatment of club-foot, both of the congenital and 
paralytic varieties. Much of the inversion in talipes equino-varus 
is due to it, and it needs methodical correction. The general 
inward twist of the whole limb in a spiral manner is to be noted. 
Equino-varus is an affection implicating not only tlie foot, but 
the whole limb. In inhintile paralysis a fiail-like condition of one 
or more of the joints will be evident, and the knee may be hyper- 
extended. 

The surface temperature and the colour of the skin, often ilusky 
red or blue, with the presence of chilblains and other signs of 
imperfect circulation, are cliaracteristic of anterior poliomyelitis, 
and of those congenital cases in which spina hifida is present. The 
presence of corns and false bursae indicates that undue juessure 
exists at the spots where they are found. Thus in right-angled 
contraction of the tendo Achillis a row of corns will Ijc found 
beneath the heads of the metatarsal bones, and the sanui condition 
is seen in talipes arcuatus and plantaris. In old-standing cases of 
equirius the heel is feebly developed and small, ajid the skin over it 
quite thin, thus showing that it has not at any time come into 
contact with the ground. It is well to look at tlie hoots and see 
if they are worn unequally, especially in tlie cases of so-called 
weak ankles. 

6. The Fassive Movements v:hich may he effected hy the Svryron . — 
In most cases of club-foot the nature of the deformity is evident. 
But it will happen that in slight cases it is difticult to decide by 
merely looking at the foot if adduction or abduction is too free, 
and similarly with extension and flexion. The foot should then be 
moved passively in all these directions, and the surgeon notes in 
which position it can be placed with the greatest ease. ITiese 
movements are carried out with the child sitting, and then the 
posjj^on assumed hy the foot in standing is observed. 

7. Localisation of the Iksistant Structures , — The lieads of the 
metatarsal bones being drawn away as far as possible from the heel. 
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any bands of plantar fascia, standing unduly in relief, may be seen 
and felt. If any doubt exist, the position of the band may be 
localised accurately by pres.sing the foreliuger-nail gently on it, and 
its tension thus quickly ascertained. On account of their depth 
from the surface it is impossible to identify the contracted 
ligaments. 

8. LocalmUlon of Contracted or Paralysed Miiscles . — This may 
be roughly determined by sight and touch. But in cases of infantile 
paralysis and in spastic and congenital cases it is advisable to put 
the patient througli a form of drill. Thus, when paralytic equinus 
is present, it is needful to ascertain if any and what degree of 
power remains in the extensor muscles. The patient, if sitting, 
should be tolil to try to raise tlie toes towards the surgeon’s finger, 
placed at one or two inches above them, the surgeon’s other hand 
holding the foot above the ankle. Then the dorsal flexion of the 
great toe may be tried in the same way, in order to see if the 
e.^tensor proprius pollicis has escaped or not. Similarly, in cal- 
caneus an attempt may be made to touch the surgeon’s fingers 
held an inch or two below the toes. To estimate the power of 
abduction and adduction in the foot, the finger sliould be placed one 
or two inches to the outside or inside of the foot. In paralytic 
cases it is essential to ascertain if paralysis of other muscles of the 
linih is present, particularly of tlie quadriceps. In the case of tiie 
l.ittor it is not sullicient for the surgeon to place his hand at the 
level of the patient’s knee and tell him to touch the hand with the 
toes. With one hand holding the condyles of the patient’s femur, 
his thigh should he fixed, while the other hand is held out for 
the patient to touch with his toes. If there is any paralysis of 
the quadriceps extensor, and the femur is not fixed wlien the 
patient is told to extend the leg, it wdll be noticed that he first 
ilexes at tlie hij), and raises the thigh off the chair, thus giving the 
leg a swing at first liack wards and then forwards, the latter move- 
ment being mistaken for extension. 

9. Electrical Reactiom. — In eases of spastic paralysis the 
alVected mnscles react less to the constant current than normally. 
While in paralytic cases not only is more current required than 
normally to obtain a contraction from a given muscle, but if 
lifi muscle is much damaged no reaction at all is obtained, 
hi those muscles whicli are less affected the reaction of degenera- 
h’ou is seen, and the muscle responds for a time more readily to the 
iNdvaiiic current, whilst stimulation of the nerve gives little or no 
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response; and both the muscle and the nerve fail to respond to the 
Faradic current. Then, too, in the reaction of degeneration, instead 
of the order of ease of contraction to nerve stimulation by the 
constant current being 

K.O.C. 

'ennal 

A.O.O. i ^ 

K.O.C. 

A.(/.C. may equal K.C.t"., or A.C.C. may exceed K.C.C., and K.O.C. 
may exceed A.O.C. 

10. S{f/7is of Abnormal or Anrjited DevAopwent of tltc Bones . — 
In congenital club-foot the presence of excessive inward rotation 
of the bones of the limb is a point of importance. Ab.sence of the 
fibula or tibia, or parts of those bones, and a rudimentary patella, 
are occasional accompaniments. In paralytic eqiiino-varus exces- 
sive prominence of the cuboid is an evidence of the duration of the 
affection. 

General Remarks on the Treatment of ClubToot. — A distin- 
guished orthopicdic surgeon (E. H. Bradford of Boston), writing on 
the treatment of club-foot,^ remarks : “ The literature of the treat- 
ment of club-foot is as a rule that of unvarying success. It is often 
brilliant; . . . and yet in practice there is no lack of half-cured or 
relapsed cases, — sullicieat evidence that the inelhotls of cure are not 
universally understood. In club-foot, half-cures are practically no 
cures at all. The great test of the cure of club-foot is the position 
of tlie foot in walking. There should not he the slightest attempt 
to return to deformity at any period.” " “ Cases of cluh-fuot slioiild 

be watched a long time before proiiouncing as to al)solute cure.” 

In iiudertakiiig the treatment of club-foot the olqects aro two : 
to remove the deformity, so far as the shape of the, foot is con- 
cerned ; to restore completely the functions of the foot and limb 
permanently. 

It is convenient to men Lion briefly the means of treatment at 
our command, and in ap]>ropriate conditions to apply them to the 
various forms of club-foot. 

These methods are : — 

1. Mechanical and Retentive. 

2. Bhyvsiological — such as douching, massage, passive and active 
movements, the use of the electric current. 

* Tmiis, ..liner. Orlh. Assne. vol. i. j). 89. 

* ilradford and I^ovett, op. sup. cU. p, 4(J0. 
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3. Qjienitivo. 

1. Mechanical Methods . — The inecliaiiical aspect of the treatment 
of club-foot has of recejit years taken a subordinate place. There 
are, however, certain degrees of all forms of club-foot to which 
inechaiiical methods are applicable. Wlio, for instance, would 
divide tendons in the foot of a new-born infant, which, slightly 
inverted, is yet replaceable by the hand ? Or wlio, in a case 
of rachitic valgus, would sever the peronei tendons when tlie arch 
can 1)0 readily restored by suitable apparatus ? After operations 
of all kinds on club-foot, the em 2 )loyment of sup 2 )ort, in some 
form, is essential to complete the case and to prevent relapse, 
wliether it be plaster bandages, metal S2>lints, elastic traction, 
Scarpa s shoes, or tlie many kinds of walking apparatus, commonly 
called '' irons.” 

2 . PIu/sio/iKjical Methods, ineJudiwf n-ell’dirceted Exercises, Douchmg, 
Massaije, and the Electric Chrrent . — Phelps lias well said that “ the 
best orthopredic machine ever devised is the human hand; guided 
by intelligence it ap})lies forces for the correction of deformity more 
delicately and perfectly than any inanimate object ever invented.” ^ 
The proper manipulations and exercises for each form of talipes 
will be subsequently deseriliod. 

Valuable adjuncts, especially in jiaralytic cases, are rulibing of 
the limbs, doucliing with hot and cold water, and the use of the 
constant current in preference to the interrupted or Faradic. 

3. Operation . — In the majority of club-feet some form of opera- 
tion is required, either tenotomy, fasciotomy, forcible manijnilation, 
wrenching, taisotomy, or tarsectomy. 

WolfFs Law. — Wollfs law states that — 

“ Every change in the form and iiosition of the bones, or of 
their function, is follow’cd by certain definite cduinges in their 
internal architecture, and equally definite secondary alterations of 
tluur external conformation in accordance with mathematical laws.” 

To put the matter quite concisely, the external shape of the 
hnue is the result of functional adaptation. Woltf has demonstrated 
the truth of this law in cases of fracture and dislocation, not oijly 
in modifications at the site of injury, but in the uninjured regions 
hii’ removei] therefrom. Analogous results follow changes of 
[‘‘sition due to diseases of bones and joints. The hone is 
strengthened and thickened at those iioints where most stress and 
piv‘ssure come Ui)on it, and is weakened at the opposite 2 )oinls. 

’ New York Med. Jour., 4th March 389;% p. 387. 



224 


DEFORMITIES OF CONGENITAL ORIGIN 


This is a marked contrast with the Volkmaim-Hueter theory, 
which says that atropliy occurs on the concave side of a deformed 
bone. We now know that such is not the case from observation of 
museum specimens, whicli show bony condensation of the spongiosa, 
and thickening of the compact shell on the concfive side of the 
curve. 

Wolff, in support of his theory, has cited genu valgum, habitual 
scoliosis : with the production of wedge-shaped vertebnc ; and the 
transformation of the bony structures of the foot. Such trans- 
formations have the object of enabling tlie bones in their altered 
positions and relationships to meet the new and abnormally directed 
stress thrown upon them. Deformity is no more to be regarded as 
a disease formation than is hypertrophy of the heart in a case of 
valvular insufliciency. Deformity, in fact, is that sliape of the bones 
which, as in normal conditions, permits the greatest possible weight- 
to be borne upon the least amouiit of normal material, allows 
the bones to functionate as organs of support, and enables them 
to withstand weight-pressure and the tension of the muscles with- 
out collapsing. When conditions exist which lie outside the 
skeleton, adaptive transformation of the inner structuie and outer 
shape of the bones takes ])lace according to the altered demands. 
Hecognition and full appreciation of these important conclusions 
of Wolff constitute the foiiudatiori of the tn^atment of deformities 
of all kiinhs. 
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Varieties.- — 'J'lie varieties mot with are talipes eqiiino-varus, by far 
the most frequent ; thou in order of occurreiice : T. valgns, varus, eal- 
cuiico-valgus, equiniis, calcaneus, equino-valgus, caleaneo-varus. 

Whitman ‘ gives some very interesting statistics of the 
ocfnirrence of congenital and acquired talipes, and tlie frequency 
of the varieties. Koloss tlian 471.8 ca.ses of talipes seen at the 
llosfhtal for th(‘ Iluptured and (.‘rippled, .Xew Vork, were aiialy.sed 
ly I)rs. Townsend, Waller and AVoingarten. (*)f these, 2108 were 
congenital and 2Glo were acquired. (4f the congenital cases, 18o5 
were in males and 748 in females; of the acquired, 1416 were 
in inale.s and 11 99 in female.s. Fn each variety the right fV)ot is 
inonj oftcm allccted tlian the left ; and in (jongenital talipes tlio 
(Icformity is nearly as often of both a.s of one foot, while in the 
acquired, unilateral d(;formity is more common. 
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The author’s statistics of 773 cases of talipes eoiuiiig under his 
care, of which 311 were congenital, are: — 


Congenital. 


T. 

equiuo- varus . | 

2il 

u 

eqiiinus . ' 

14 

» 

varus . ■ 

44 


valgus . . 1 

11 

»> 

plaiitaris 


»» 

calainco-valgus . ; 

21 

11 

arciiatus . . ? 


1) 

calcaneus . . ; 

6 

11 

equino-valgua . ; 

2 

1) 

calcaiieo- varus . j 

2 


i 311 


Paralytic. 

1 other Causes-. 

i 

'i’otal. 

102 

i ■’i 

318 

80 

i7 

120 

27 


71 

50 

i 5 

()(>‘ 

55 

2 

57 

:v\ 


' 52 

37 


i 37 

25 


31 

15 


17 

2 


4 

433 

20 

773 


By a widely spread but illogical custom, congenital tali|)es 
equino-varus is held to be .synonymous with congtmital club-foot, 
thereby ignoring the (Kumrrence of the rarer varieties of congenitul 
displacement of the foot. We shall have occasion to .speak of each 
form in its place, but for the immediate present we deal with 


CONGENITAL TALIPES EQCINO-VARUS (CLUIMWr) 

The Nature of the Deformity is as follow.s : — 

1. The heel is raised and tlie foot is extended, ie. in a position 
of plantar Ilex ion. 

2. The .sole of the loot is adducted and brought toward the middle 
line instead of l>eing directed to tlic front. It is also inverted. 

3. The internal bf>rder of the foot is raised to a varying degree, 
shortened and bent upon itself, so that it is concave. I'he adduction 
of the great toe is often very marked, the tirst inter-digital .s])ae«.‘ 
bbing wide, and the great toe is somewhat ilexed, while the small 
toes are extended. In some cases the great toe ap])ears to be partly 
capable of opposing itself to the other toes. This may be an 
approach to a reversion in type to the (.Juadrumana.^ The incurva- 
tioi|^j,<>f the great toe is a distinct clinical feature of these cases, and 

^ Fora porfoet exfiniple of “opposing” power in the great toes, .see a reinaikablo 
by the author, Lancet, 17th Feb. 1894. 
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j^n'ves a pigeon-toed appearance to the loot when the deformity of 
other parts is cured. 

4. The external border of tlie foot is convex. When in contact 
with the ground, it forms the main point of support in progression. 

The deformity is cornpoandy and its elements are (jrouped around 
f/ieo places ; 

A. In the foot, chiefly in the neighbourhood of tlie medio- 
tarsal joint, and to a less degree at 
tlie tarso-metatiirsal and metatarso- 
plialangeal articulations. 

IL At tlie ankle. 

Uecognition of these points is 
essential to jiroper treatment. The 
back part of tlie foot, i.e., behind tlie 
iiiedio-tarsal joint, must serve as a 
tixinl point for the correction of the 
front part. And fixation of the back 
part can only he obtained by leaving 
the tendo Achillis intact until the 
front part is restored. 

Some cases show a curious rota- 
tion of tlie front |>art of the foot. 

Instead of tlie anterior [lortion being 
rotated so that its inner border is 
raised and forms part of the same 
curvt) as that of tlie posteriur part, 
it is twisted upon the os ealcis and 
astragalus at the medio-tarsal Joint, and is rotated so that the inner 
holder comes to the ground at the same time as the outer, or even 
sooiuir. Many of these ca.ses of iloubh^ twist in the foot have the 
niuch-se])aruted big too already spoken of, and no doubt the partial 
power of oppo.sition of the first digit to the remaining toes ex- 
plains the twist. 'File chief interest lies in the dinicnlty of entirely 
ownxaiuiiiig the defbnnity, and obtaining a shapely foot by treatment. 

Frequency of Congenital Equino-Varus. — llessel-lTagen^ noterl 
lo congenital deformities of the feet in 1. ‘1,008 births at full time 
tho (diarite Hospital at Berlin. Of these 15, 10 were varus or 
‘‘‘luino-varus, 2 were valgus, 1 was calcaneo-valgns ; in one case 
thcjc was varus of one foot and ealcanco-valgiis of the other : in the 

I' her tile PalhoL dcs KhnnpfuaaeSy «tc., V'^rrhundt. d. dev.tsrhtr (ies^ J, Chtr.f 1885, 
■aivl Die Pathnl. und Thcrapic. Fetters, Hei<leU)ci’g, 1889. 



. IHG. ••l’ntiv;U4Ml ( lVtlipv*s 
Fquiim - V.'uus ill u oliihl, 'I 

yi*ju\-s. Till* ek*s:i1ii>n an<l s>liort4-ii- 
iiij,' uf tilt' hi‘i‘1 ;u'o sliowii. 
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remaining case varus of one foot and valgus of the other existed. 
Of 6909 patients witli deformities seen at the Cliildren’s Hospital 
Boston, there were 488 cases of “ club-foot.” ^ ('ongenital club-foot 
is more frequent in boys than girls. Of 147 cases, Heine reckoned 
97 boys and “>() girls; and of 24o cases of Bessel-Hagen, loG were 
boys and 89 girls.-’ 

Double congenital varus is more usual than single. In the 
latter event, the deformity is more often on the right side than the 
left. Frequently, with club-foot of congenital origin, meningocele, 
spina bilida, partial or complete amj)utation of tlie limbs, absenct^ 



J- 




Ki'.i. TalijMS E(juim*-V!iru> 

of a ill an iiifaiil 7 

wr^ks T)n; ilr.'forii»ity is inoiv luarlu'*! in 
?tif k'ft tliaj) in [lie right foot. 



Kf»i. IHS. -Iku k vii‘W nf Fi;<. 1G7. Jn Hi'' 
K'ft foot tin* traii'.V(*rs»* m-iisc in tin: sole 
of tin* fool is well iimrkt'il. 



of lingers, polydactylisin, syndactylism, and absence of some of tiie 
bones of the leg or foot, are found to co-exist.‘* 

Appearances of Congenital Equino-Varus in the Infant. 

1. The heel is elevated, and cannot be brought to the ground wiih 
tlie knee exteiuh‘d, 

* Braflfonl an<l Lovett, Urfh. Sanj., Srd i*iliiioi), p, f>18. 

- Of. W. K. Townslniid, '‘A Statistical Paper on ('liiloKoot,” Tiona, Mol. Hoc., Nt w 
York, ISOO, ami suppleiiieiit(:<l by Drs. W'aller and Wciiigaiten for Royal Whitman, 

Surtf. 8nl edition, p. 700. Statisties are "iven of 1718 cases of talipes, 2108 ln'in.:^ 
foiigeuital arid 2015 mspiiici. TIi«*:.se pages in Whitinarr» hook are well w<othy of 
perusal. 

^ An aija]ysi.s of 1.51 of my own eases of congenital cquino-vanis give.s the followin.^ 
results : hoys 108, girls 18, both feet affected 76, right foot alone .‘PJ, left foot alontt 
In one case e^iiino-varus vd’ the right foot and equinns of the left, in aiiotlier, calcam;^'* 
v^is of the left and equino-varus of the right, co-cxi.sted. In one instance the iii'b 
and third fingers of the right hand were cros.sr‘d ami united, in aiiotlier hydrocc]>hiims 
in a third congenital hy<lroc.ele, ami in two others .spina Infida, and in one a congeim' d 
sacral tumour were [ueiicnt. 
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2. The foot is adducted and rotated so tliat the dorsum looks 
tujtward, forward, and downward, and the sole upward, backward, 
and inward. 

;}. The inner border is raised and moj’e or less approximated to 
the leg, and is also concave. The outer border is convex, and wluui 
tlie foot is brought to the ground it alone is in ecmtact. 

4. The attected foot is sometimes smaller than its fellow on 
ammnt of the delayed development of the limb. 

5. The heel is small. 

(). 'fhe internal malleolus is buried and lost in the comtavity 
which the inner border of the foot makes with the leg, while the 
i-xternal is niore prominent than normal. 

7. In thin children the dorsum of the foot is irregular, owing to 
the displacement of the head of the asinigalus and the prominence 
of the anterior extremity of the os ealcis. 

Degrees. “The deformity varies according to age. 1. In slight 
(•ases the f(.tot can be manually corrected. It is, however, well to 
iviiiember that iiornial iniants, who have not eoiunienced to walk, 
usaally liold the foot in a position of slight varus. 

2. Ill the second degree the foot cannot be replaced passively, 
dll attempting forcible reposition there remains some adduction or 
extension of the foot, and the sole cannot be planted squarely on 
tlie gi’ound ; tin*, great toe also is much separated from the second. 
In llie latter case the jwculiar external rotation of the foot (the 
doubly twist(*d foot) mentioned above is often seen. 

2.. In the third degree, which is seen in chihlren and adults, 
the foot is in a rigid ami resistant state, willi strong contractioii of 
die Soft jiarts. 

4. In the fourth degree tlie deformity is inveterate and of old 
j^timding, ami mucli malposition of the bones is present. 

Appearances of Congenital Equino*Varus in Childhood. 
When the child first places its foot on the ground in walking, if a 
flight degree of varus exist, the weiglit of the body is suflicient to 
evcj-eoine it. If more tliaa tlie first degree is presiuit, then the 
weight of the body aecentuates tlie deformity, and the followiiTg 
eK' cts are oliserved as the patient grows older : — 

The internal hordin’ of the foot looks directly upwaivl, the weight 
’’1 die borly is borne on the external border and, in severe cases, 

the dorsum. The sole looks directly inward and often upward, 
the dorsum downward taiid outwarrl. The plantar fascia, tlie 
and the tendo Acliillis are felt to be iirmly contracted. 
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The heel is coiisidenibly raised, siniill, and pointed, and covered 
by thin and tender skin. Two creases are seen in the sole of the 
foot, one transversely opposite tlie medio -tarsal joint, and the 



Fi«. Talipes Kquiuo-Varii.s iii an infant agial 3 inonllis. 

other longitudinal, vstarting posteriorly from near the mid -point 
of the transverse fold, and running to the first interdigital chd‘t. 
Adams says ’ that “ the presence of these creases is at oiio<! 


I 

I 



Flc. 170. ' Aiipear:inf.-i's itn.-suiitcU by niitre.'tU'a Cougvnital Talipt-s Eqnino- Varus in a 
woTiian ag‘f'1 39 Th« liMiisversf^ ;unl loiigitinlinal groovings in the t'.'ot 

art' s«c*n. 


diagnostic of the (xmgenital nature of tlie affection, and may with 
certainty be relied upon.” 

The skin of the external border and dorsum is thickened ami 
stuj^lded with corns, which inflame and suppurate from time to 
time, and render locomotion tenipoi’arily impossil^le. Iletween tlio 
* (Jlub-Fuotf 2n(l edition, p. 144. 
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skin and tlie l)Oiies bursa3 fuvni, which are also liable to inflamma- 
tion. The foot m always shorter and smaller than its fellow. In 
this tardy development the leg shares, and a shortening of 1 inch 
in the limb is not nnusual. Tlio muscles are also smaller, although 
they may bo as firm or firmer than in the unaffected limb. The 
swell” of the calf is liiglier on the side of tlie deformity, so that 
the greatest measurement of the calf is nearer tlie knee-joint. 
Coldness and blmmess of tlie limb arc absent. 

The name “reel-tbot” or “reel-feet” expresses the character 
of the gait when both feet are deformed. In walking, one foot 
must be lifted over the otlier and tlie patient waddles. This 
may be a cause of tliat distortion of the head and neck of the femur, 
which undoubtedly exists in tliese cases. Trom time to time the 
teet liecoiiie very jiainful, and tlie patient has to lie up. Hut with 
boots made to the sliape of the feet much activity is possible, 
and older patients often prefer to continue to walk witli the 
deformity, rather than undergo the drastic pro- 
ceduT’c of tarscctomy frequently a<lvisetl by 
surgeons. Indeed, ^Ir. Iveetley stated^ tliat a 
patient, whom be was called to attend tor some 
other cause, and who was affected with double 
fougcnital cluii - feet, one of which had been 
tarseetomised, was far better pleased with 
tlio deformed foot for purposes of locomotion 
than be was with the foot wliicb had been 
o[ierated on. In the patient’s opinion, tlie 
elastic deformed foot was more helpful than the 
rigiil, although wadl-sliaped tuisectomised foot. 



All imiiressiou of th(» outline of the sole 
taken upon brown paper with printers’ ink will 
reveal the adduction of tlie foot, and give evi- 
dence of the extent to wliicli the sole touches 
the ground (Fig. 171). The corns and burs;e 
whicli form have already been alluded to. In 
«oine cases the suppuration and ulceration arising 


Fa;. 171." -Trad iig of 
tho Solo of the left 
foot from a ease of 
(’oiigenital Talipes 
Er; 11 ino- Varus, asso- 
ciated with Spina 
Bitiila. 

from them is #80 


^icvere that amputation has been done. 

Anatomy. — The oliservations (d Little,” Adams,^ Parker, and 
i^battock^ in this country, of Nelaton *’ and Kochard" in France, 


' Brit. Orth, Soe, 7'ra».9., 31st .fan. 1895. 
Olub-Foot, 2iiti eflitioM, 1873. 

.'ire/t. (jthiemles tk nn'ti., April 1801. 


® On Df'formitie.^^ KSoS. 

Vmujmiital ChkFoot, 1887. 

** Ikvue iVorthopMif, 1st Sopt. 1801. 
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of JJessel-Hageii ^ and Vollvinaiui ^ in (Jeriiiaiiy, of Hartley and 
others in America, liavc rendered ns conversant with the anatomy 
of congenital eqnino-vorus. A thorough description lias been 
furnished us by Messrs. A\"alsham and Huglies in their work on 
of the Foot. .Kor full details reference should be made 
to the originals. I wish to draw' attention to tin* following points. 
The delbrmitv alfects the wdiole foot and is not confijied to any 
orn? |>art. The (Utrafifdvs .sliows veiy m.arked changes. Jt is 
extended at the ankle-joint, and' is subluxated forw'ard, so that only 
the posterior part of the upper arlit.adar surface enters into the 

joint. The anterior portion of 
^ tliis sui face lies in front of the 
\ }: joint, and it is often so broad, 

that the mortise of the tibia 
aiid fibula i.s altogether too 
.1 small to receive it. This fact 
becomes of great importance 
clinically, for it explains the 
great dilliculty, oftcTi experi- 
enced in treatment, of sccur- 
I’lo. 1 72. - Sk».uton of purt •'» a l oot aficctiMi sulUcieut dorsi-tlcxiou at 

willi Iriv*‘UTatt* Goufiouitnl Tnlijms F.«niim>- - 

Vanis (Musrtr Ditjuiytivii ; nftor Kt’/iani). the anlvh*. It IS a lrei[nent 

.1. abnorni.-tl surtu-t .mi,'.,- relapse 1X11(1 will, lie 

t.!ih<*}rif. n, Ik, MV ridge rm th*‘ a'tnig.iin.s filJudcd io later. The bead 

wln.l, l,xks It,. .o..! |.re...»l. .„„j 

rtfilndtioii. ^ 

twisted inwards, the angle of 
the neck btung increa-sed from ID" to as inncli as b.*) . On tlic 
outer side of the bead ami neck there is IVequently s(‘cn a large 
abnoi'Mifd bony proniinenee, the prefibular tubercle (Fig. 172, II), 
which grows up in front of the tihio-fibular joint, and effectually 
prevents reduction of the partially extruded astragalus into the 
ankle-joint. As the a.stragalus is twi.sted inward.^, the relationship 
of its articular surfaces to its neighbours is modified aeeordingly. 
Ill old-standing deforiiiity, the shape and outliiui of the hone is so 
altered that it is somolimes diflieult to define the articnlations. 
This is partly due to the formation of the prefibular tubercle, 
wdiich is prominent on the outer side of the dorsum of the foot. 

Ihit, more often the eliaiige.s are caused by the formation of a 

^ ' “Die Path, dfs Kliinipfiisscc^,” IWhami. d. drutsc/i. (ica.f, Chir.j ISS.'J. 

* “ Zur A'tiologie tier K]uinpfii.s.si;,” Ikulsrh. KlfniL IJoriin, ISO'S. 

^ A'.r. Affd. JSth Aug. 1894. 
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new nori-articnliii* surface on the astragalus (Figs. lJOG-2 J 0, A), whicli 
the author believes has not liitherto been described or figured. I’he 
surface is nearly cjuadrilateral, its upper and inner border is co- 
torininoiis with tlie outer part of the anterior and lower border of 
the tibia (Fig. 21 H). 'Fhe upper and outer border corresxwnds with 

the anterior edge of the external malleolus. The outer border blends 
with the prefibular tubercle already mentioned, and the inner ])art 
passes gradually into the neck and head of the astragalus. ^ly 
friend and colleague, Mr. Hock Carling, has kindly drawn the 
Figs. 206 to 200, ]). 269, from cases in which astragahujtomy was 
necessary. Tliis quadrilateral surface is often so placed that until 
tlie ligaments are divided, it appears to be a continuation of tlie 
tibia anteriorly downward and outward. 

The Os cffiris. — Its jiosterior j)art is elevated, and tlu? wliole bone, 
instead of being nearly horizontal, is so xdaced tliat its long axis is 
directed downward, forward, and inw^ard. The tnl)eiositi(:s are 
feebly developed, and so is the sustentaculum tali. In almost all 
(diib-feet the iKme is twistccl round its long axis, so th.at its inner 
.sui'face looks more upwanl, and its outer surfac'e more downward 
than normal. This often constitutes a. residual deformity, after 
treatment. It gives an unsightly ap[)earanee to the foot, and calls 
for s])eeial attention. 

7'ke ('ithnpl is disphuted irnvards, following the os ealcis, and he- 
coine.s more cpiadrilahiral in shape, particularly on its external aspect. 

'The Smphoid is drawn upward and iinvard, and is often in 
contact with and articulates with the internal malleolus. Jn adult 
life it is mucli atrophied. The cuneiform and metatarsal hones 
follow tile changes in direction of the foot, but undergo compaiatively 
little alteration in shape. The til)ia and fibula are rotated inwards 
<»u tlieir long axes, it may be through an arc of 45 . Sometimes 
llic rotation exists in a less degree in the femin-. 

'The J/ufaiiirnts . — Those on the dorsum ami external border of 
the foot are elongated, and tlu)se on the sole ami internal border 
aie contracted, particularly the anterior ]iart of the internal lateral 
liguiiient of the ankle, and the astragalo-scai)hoid and infeiyor 
'■:»leaneo-scax)hoid ligaments. The posterior ligament of the ankle 
undergoes adaptive shortening. 

Museks und Fascia:, — Displacement inward of the tibialis 
foiticus, extensor communis digitorum, and extensor proxnius pollicis 
t'.aidons, is well marked. These muscles and the tibialis posticus 
isliortened, and their tendons are too tense. Tlie tendo Aehillis is 
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almost always too fiir inward, and assists in tlie inversion of the sole. 
The plantar fascia, especially its inner border, is iniich shortened 
and sometimes thickened. Such then, brietly, are tlie conditions ; 
and it is evident that all the component parts of the foot participate 
in the deformity, and frequently the whole lower limb is affected. 
Thus we may meet with excessive inward rotation of the bones of the 
limb, looseness of the ligaments of tlie knee-joints, and incurvation 
of the neck of the femur. 

The -ffitiology and Causation of Congenital Club-Foot. — The 

most convincing treatise on this subject is that by rluliiis W^olflV’ 
He has approached tlie subject in a scientific spirit, and exhibits in 
his writings the widest grasp of the whole matter. He discusses 
thoroughly all the theories advanced up to that date (1003). 

The practical value of his remarks is tliat liis conclusions 
led him to treat club-foot, whether congenital or acrpiired, on 
rational methods. It is not iiece.ssary to i epical what has been 
written already on Wollf.s law, but lie says “the deformities of 
club-foot are sucli as will best enable the bones in their altered 
positions to meet the new and abnormally ilirected stresses ainl 
strains thrown upon tliem.’' If, l.»y treatment, a foot can l)e fixed 
for a suflicient time in the fully-con*ect(Hl position, and if weight 
can be l)rought to boar upon it in this jiosition, the soft parts and 
even the bones become transformed, and will adapt themselves in 
such a way as to effect a cure. 

Performance of function in a wrong position leads to deformity, 
but if the foot is ]>ut into tlie riglit position normal function in- 
duces normal structure and shape. Tempting as it may be to discuss 
the various theories wdiich Jiave been advanced, we can only glance 
at them. Fur full information on these i>oints tlie reader is 
referred to Julius Woltf’s work. In those instances of congenital 
club-foot where there is partial or entire delicieiicy of the tibia or 
fibnia, and in those due to congenital paralytic conditions associaitMl 
with spina bifida, tlau'e is no doubt as to the causation. Some of 
tlie views on a tiolfigy are tlie following : — 
fc (1) That club-foot is due to prolonged retention in the deformed 
position in utero. But club-foot lias been found in extra-uterine 
hftation, and in a ruptured tubal gestation. This is the view of 
the great majority of surgeons who look on the typical club-fboi 
as^iginally a normal foot, which has later on, by some external 
force, been converteil into a deformed one. 

^ Cluh Ffjf)t, iLn Causes, Nature, avd Treatment, Berlin, 1903. 
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I'ressiire of the uterine walls and deficiency of liquor amnii have 
l»een cited as causes, and Yolkmann has drawn attention to the 
marks on the dorsum of one foot arising from the pressure of 
the other. In Volkmann’s cases the pressure marks were seen 
mostly in calcaneo-valgus, and not in tiie mncli more common 
deformity of ecpiino-varus. Wolff himself had never seen a sign of 
])ressure on the dorsum of a congenital equino-varus winch he 
could with certainty identify as a Volkmann’s pressure mark. 

Witli regard to deficiency of liquor amnii, at tlje birth of many 
club-footed children the Ihiuor amnii is in excess. Messrs. Parker 
and Shattock have in this country been the strongest advocates of 
the pressure-theory and of the adaptation of the parts to their 
suiTv)undings. Their views appear to have some siip])ort in tliose 
oases of locking of the feet, where e<]iuno- varus occurs on one side 
and calcaneo-valgus on the other. The (|uestiou arises whether in 
the cases cited there was any other evidence on tlie l»ody of uterine 
compression. For it is not possilde to imagine that the uterine 
wall was contracted at one spot only so as to produce club-foot. 
We should also like to know if the lupior amnii was deficient. If 
it be granted, (ui tlie otlier hand, that club-foot arises from an error 
of the emlu-yonic rudiment, it must exist long before any cramping 
of the fo'tius can 0 (?cur. 

(2) Anotlier theory which has been advanced is tlie muscular 
one, tliat club-foot is due to contraction of some groups of muscles 
ami loss of power in others, owing to nervous diseases m ufrro, hut 
tliere is no evidence of any nerve ahnorniality, except when spina 
bifida is present. 

(M) Mc(;kel, St-lfilaire, Jiueter, ami Adams thought that mal- 
foniuition depeiuhh iqiou arrest of development of the foot and 
arrested rotation in the leg. Such may be the case, hut if so, what 
are the causes ? It is simple to talk of reversion in type, but this 
<loes not carry us very far. If a reversion of type, to whicli tyi>e, 
and wliy to a particular type ? 

(4) Wolir bclievcjs that neither the cramped position of the foot 
nor the so-called pressure marks can be taken as special signs of 
^^econdary club-foot, meaning by the word ‘^secondary that the 
icet wore originally in normal position, and have lieconie distorted 
oi yfero. A sign in support of the pressure theory wliich would 
fiave the greatest value in settling the matter would be the existence 
other pressure marks, #?.//., on the head and gluteal region, and 
•o- existing with club-foot. These have not yet been seen. Why 
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then should the foot be picked out and held last ? And why, wlien 
the foetal niovenienta are so lively, shouhl the foot not liave the 
strength to free itself from incarceration, unless the uterus at that 
j>artieular spot has become as rigid as iron ? In s|)ite of tills it is 
still regarded as an irrefragable ilogma that the typical club-foot was 
originally of normal form, )>ut this view is merely conjectural. 

(5) We are then driven to the assuin])tion that in some cases 
club-foot is an expression of a developmental error, and tliis is 
supported by the late W. J. Little’s observations on transmission 
in some families of club-foot through the mah side only. It is, 
in fact, a primary error in the direction of the develo])ment of the 
foot portion of the early embryo. 

From a practical point of view we must realise that the 
abnormal change coneonis tlie whole foot, and not any one bone. 
The deformity is as if produced at a single casting of the foot, 
without one characteristic being primary and anotlier secondary. 
Whether the typi(‘al club-foot Is to l»e traced back to the very 
beginning of embryonic life, or a later develo])Uiental stage, does 
not alfect in the lea.st the fact that only in veiy infrefiuent and 
atypical cases doe.s cluli-foot ari.se secoiidaTily from mechanical 
pressure. 

However, in examples of club-foot a mechanical method oi’ 
origin is so forced upon us that it would be a violation of actual 
fact to question it. 

Tosvm irp: (1) A .small prnportioii of cases are due to de- 
ficiency of one of the bonCvS of the leg. (2) A few aie depemlent 
upon nerve lesions, cerebral or spinal, especially s}»ina bitida. (“’>) 
Tlie causation of many is not ab.solutely settled by the data at 
our command. (4) J’arker ' states, the most common modes of 
mechanical production are, (d) Accichmtal locking of parts ; (h) 
Locking of parts due to abnoruud ])osition of the limits ; (r) 
Exceptional position of the limbs iiKlepeiulently of locking ; (/f) 
Fterine ejiviroiirnent from actual or relative deficiency of the liquor 
amnii.” 

*The Prognosis of Congenital Equino-Varus. — Tlic points in 
any given case upon wliich infoiination will be sought are the 
following : — 

1 . (’an a {)('rfect foot be obtained 
^"2, Will a siiapely foot result from treatment ? 


' CmyeniUtl Club-Fnot^ j)p. 33. 
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Will the patient he able to walk comfortably and rapidly ? 

4. What possibility is tliere of relapse, and if relapse occur, can 
the foot again be rectified ? 

a. The duration of time dining which treatment is necessary ? 

1. Can a, perfed Foot he obtained ? — I’he answiii* to the question 
<le})euds upon — 

(a) Tlie age at whicli treatment is begun and the degree of 
deformity. It is quite certain that many cases of congenital 
(M[uino-varus of the lirst and second degrees are cured if treatment 
is begun before walking is attempted. At this tender age the bones 
;ire hirg(dy cartilaginous, the ligaments are elastic, and the muscles 
are not structurally much shortened, therefore there is every prospect 
of successful treatment. Tlie time when treatment sliould be 
instituted will he more [»articularly dwelt on in the chapter on the 
])ractical details of that hrancli of the subject. It is sutHcieiit here 
to say that the earlier it is begun the more hopeful is th() |)rognosi$. 
(■uses of the third degree, especially after weight has been liorne on 
llie dcfonned feet, seldom give perfect results so far as form is 
concerned, hut the fimctiorial results are often all that can be 
desired. 

(7*) Tlie amount of rigidity present. If rigidity is due to cou- 
traetiou of muscdos, tendon, and fasciie, much iiiijn’ovciuent will be 
ol)taiiied ; but, uaturally, the greater the rigidity the longer will he 
the duration of treatment. If rigidity is due to altered shape of 
arliculations, although the foot may become useful for progression, 
yot the shapi* is rarely ideal. 

(c) The j>ieseiice of other deformities, c.(j. genu recurvatuin, 
undue laxity of the ligauienls of the knee, excessive rotation of the 
tibia, fibula, and femur, compli(*ate.s inattei's. The Hrst two will 
yield to ajqnopriate measures, and for the last osteotomy is an 
adcMpiate remedy. 

(7) rersisteiice in treatment. There can be no doubt that 
nuiny cases (jf club-foot are cured fur a time, and that, owing to 
wjvut of due care, or to negligence on the part of parents, relif|ise 
Ldvcs place. It happens not unfrequeiitly that a chihl leaves the 
h‘*:q)ital well able to walk, and the immediate result is all one could 
'vish for. The parents are enjoined to bring the (*hild up for 
nb:>evvation every three months. Instead of doing so, they fail to 
aficiid for two or tliree years, and then come with the naive remark 
“ the foot is going back.'’ 
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It is the duty of the surgeon to insist that relapse, especially of 
congenital talipes, is a likely event so long as growth is going on, 
and every care must bo taken to prevent it. The occasional want of 
this caution, but still more the negligence of the parents in not 
giving due lieetl to it, bring discredit at times, and too often unjustly, 
on the treatment of club-foot. 

2. Will a nhapdjf Foot remit from 'Treatment ? — In slighter 
degrees of varus the answer may be given in the ailirmative. But 
in severer instances there will always remain the “square-toed” 
appearance, and the foot is ungainly. Still, so long as it is useful 
this unsightline.ss i.s not of juimary importance. 

3. Will the Patient he able to Walk ra/ridh/ and eovifortahly ? — 
Again the question of degree must be a dominant factor. And it 
may be generally said that the less the bony framework is inter- 
fered with by excision and such drastic measures the more elastic 
will the foot remain. It follows that the less cicatricial tissue there 
is about the foot after treatment the less the distortion will be 
likely to recur. Even if the case relapses, better results can be 
obtained than if the parts have been badly mutilated by any severe 
procedure. 

Beference has alnjady been made to the case of a man with one 
tarsectoniised foot and one untreated deformed foot, who much 
preferred the deformed to the tarsectoniised foot because of its 
greater elasticity. 

4. What PossihilUy is there of IMapse ? If the relapse oecurs, 
ca 7 i the foot he after ivards rectijlnl ? — -Tliere is eveiy liktdihoorl of 
relapse in congenital cases unless [)ersistent care is exercised all 
through childhood. Belap.sed varus, however, can be cuied. 

o. The iJirration of J^hne retpiired for Treatment , — Tliis must 
depend much on the degree of the deformity aud the mctliod 
adopted. A deformity of. moderate severity can be removed by 
manipulation and wrenching in from a few weeks to a month. 
Active treatment is necessary only for weeks, care for years. 

The Diagnosis of Congenital Equino-Varus. — In early child- 
hoofl there will be no difficulty in di.stinguisbing congenital from 
paralytic varus. The history of distortion of tlie feet from birth, 
the absence of much wasting of the muscles, the effective circulation 
in the liml>, and the presence of the longitudinal and transverse 
furi:U/#s in the sole, will serve to prevc.nt a congenital from lieing 
confused with a paralytic, equino-varus. If spina bifida, or deficiency 
of one of the bones of the leg, or syndactylism be present, then a 
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case which may be presented to us is certainly one ol* congenital 

origin. 

In later life, when the muscles are wasted, some difficulty may 
arise, but attention to tlie points in the .subjoined table will be of 
much a.ssistauce. 

Diagnostic points of congenital and paralytic eqiiino-varus in 
the adult : — 

Ctmgen Ual. Pcm i hjl ir. 

History . . . Aflectioii has existed Affection first noticed dur- 

fruin birth. ing second year or later, 

and preceded or accoTii- 
])ani(!d by measles, and 
has been ushered in by 
convulsions. 

Feet affected . More often both . More often one. 

Circulation . Good . . . Feeble. Limb is cold, blue, 

and clammy. 

Wasting of muscles Little maikcd . . Often well marked. 

Electrical reactions Present or slightly di- Reaction of degeneration, 

minished in wasted 
mu-sek'S. 

Deficiency in growth Not very evident . Much shortening of leg 

of bones. and foot. 

Furrows in .sole . Pres(‘ut . . . Absmit. 

Promineuces on dor- Several, and general lleatl of astragalus is pro- 

.sum of foot. outline is irregular. miiicnt, but general out- 

line is rounded. 

Fi'diu spastic ])afalysis the iliagnosis of congenital e(]uino-varus 
is more ditfioult. The [U’csence of rigidity of the knees, ad- 
duction of the thiglis, tlexion of the forearms, and contraction of 
the hands are points .sullicieiitly distinctive of spastic paralysis. 
The liysteiical form of equino-varus readily tlisapj>ear.s under an 
uiiiesthetic. 



CHAPTER IX 

COXGKN ITA I, ( TATO-FOOT - (Confiniud) 

Trmtvif^nt of Con(ien{hil Equino-Varnii — Ohsfuclrs to lieducHon Tnutfraevt of 

Infantiley Eelajuo^dy and Nrylectcd Forms hy mfanijndatinn, Uycnrhinyy and 
(}pt.:ration -Tenotomy — Operations on Eones - Othf-r Eonns of Oonyenital 
(Tnh-Eoof. 


TkKATMKNT of (.'ONOKXITAL K(»UlNO-VAliU.S 

Thk deformity iu club-foot is due to devclopirieut of the part in 
wrung directions. The abnormality affects not only the foot, bui 
the leg as well. It tlierefore follows tinit the direction of the 
growing lines must be changed and altered to the normal, and lliis 
new direction of growth fostered until no signs of relapse are 
evident. Club-foot is a deformity whicli is entirely ('ural»le, but 
its treatment is tediou.s because of the lengthenod .supervision 
required on the part of tlie surgeon until all ])0.ssibility of relapsr* 
ceases to o.xist. There is probably no other deformity which 
shows so many instance.s of incomplete and imperfect treatment. 
It is often dillicult to apportion the blame, ainl we cannot belj) 
thinking that in some cases the snrgeou is directly respoiKsibh\ 
He does not insist upon the lengthened supervision, so e.ssential in 
these ca.ses after tlie foot has been replaced. Active treatment 
may extend over a few Aveeks or months ; supervision must h<i 
carried on for years. In club-foot, half-cures are no cuie.s at all, 
and relapse is inevital)le in ]»artia]ly-cured cases. 

^ The Obstacles to Reduction in Congenital Talipes Equino- 
Varus. — I. In the infant, obstacles arise mainly in the internal 
lateral ligament of the ankle, the plantar ligaments and fa.seia, tlie 
tendons of the tibialis posticus and ariticus and the tendo Achilli^, 
the a^tragalo-scaphoid and caleaneo-scaphoid ligaments, and, lastly, 
from the malformation of the astragalus and other bones. At tlu^ 
age we are speaking of, ^these obstacles may be overcome b.y 
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leiiotoiuy, fasciotomy, division of the ligaments, manipulation, and 
patience. 

IT. In tlie adidt the chief difiicultios arise : (1) From the 
iibnonnal shape of the bones, especially the downward and inward 
deflection of the neck of the astragalus ; and in severe cases the 
lixed subluxation of the cuboid and scaplioid ; (2) from the partial 
or entire obliteration of the old joints, and the difliculty of bringing 
the joint-surfaces into proper contact, as, for example, in the case of 
the ankle where the anterior part of the upper articular surface of 
the astragalus is much too broad to be puslied back between t)ie 
malleoli, or a pre-flbuhir tubercle or tlic rough quadrilateral surface 
ilescrihed by the author (pp. 232, 233) exists. These conditions act 
as grave hindrances to the reduction of the plantar flexion, and have 
led to the operation of astragalectomy ; (3) fr()m the formation of 
new joints ; (4) from fixation of the ligaments and tendons in their 
abnormal attaclmients and course ; and last, but not least, from tlie 
difliculty of bringing any pressure to bear on the skin of the foot, 
already teiK](jr from pressure, and now liable to sores ; and in open 
(»j)erations, from the defective power of liealing frequently seen in 
e.ongeiiital clul)-foot. 

On p. 229 wo spoke of four degrees or classes of club-foot. 
Tlui first degree comprises those cases in wliich the deformity 
is comparatively slight, and can be overcome by manipulation. 

fl’he s(jcoud degree includes tliose in which the deformity 
cannot be entirely reduced, .and, on attempting to do so the foot 
s]>iiugs back into its original j)ositiou. 

These two classes are the forms found in m/antUc club-foot. 

In the third degree the foot is in a rigid and resistant state, 
wit! I strong contraction of the soft parts, and the amount of 
I'ossible alteration in the position of the foot is very small. 

In the fourth degree the deformity is inveterate and of old 
shimling, and much malposition of the bones is present. 

( 'lasses 3 and 4 comprise the rchipscil and net/hcM. cases. AVe 
iuive therefore to deal with infantile and with neglected and 
• •‘la|)Sod club-foot. * 

Wliat are the objects of treatment in congenital club-foot ? 
1 ’'!<y are (1) to hiing the foot into its normal })osition, and (2) by 
■ citable measures to keep it in that position and prevent any return 
the deformity. 

In (‘.very form of club-foot, treatment may be divided into 
^‘U'ee stages : — 

VOL. I 


R 
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1. The rectification of the deformity. 

2. The maintenance of the foot in tlie rectified position wliile 

its internal structure is being transformed, and until the 
patient is able to keep it in its natural position — that is, 
until the muscles have acquired suflicient power to hold 
the foot in perfect balance. 

3. The period of supervision. During this period all com- 

plicating deformities, such as the inward twist of tlie 
bones of the lower extremity, and looseness of the 
ligaments of the knee, are treated ; and particular care is 
taken to see tliat the foot is carrying out its function 
normally. 

So that, to put the matter brielly, the stages of treatment are 
rectitication, su[>port, and supervision. 

To bring about the first, rectification, we liave at our command 
the following methods : — 

(a) ^Manipulation and various forms of splints and bandages. 

(//) Operative measures, such as WTcnching, either manual or 
instrumental, tenotomy, wide division of all the resistant 
structures, and operations on bones. 

(e) riiysiological methods, as massage and tlie application of 
electricity, passive movements, and more especially active 
movements. Every effort should be made to encouiag(' 
tlie patient to j»ractise those movements which bring into 
play the muscles on the anterior and cixteiiial aspects i»l’ 
th(? leg. Tliey, on account of the malposition of tlie foot 
are often stretcheil and w^eakeued, while their oi)poiieiils, 
those on the posterior and inner aspects, are relatively 
hypertrophied. 

It is useless to replace a foot unless the balance of the muscles 
is restored along these lines, and a cure can only be considered 
complete when the patient is able voluntarily to place the loot and 
maintain it in a position, which is the exact opposite to that of the 
original deformity. 

With reference to the second object, support, the foot is held in 
its proper position until its bony and ligamentous structures becoim* 
transformed to the normal. If it cun be used during this stage, 
then w^e at once bring into play tlie principles of the adaptation ' t 
form to function so clearly enunciated by Julius Wolff; and the 
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great merit of his piU'ticiilar form of treatment is that he applies so 
.successfully the law wliich goes by his name to club-foot. 

Ah to the third object — supervision — particular attention is paid 
to footgear and to the manner of walking. Upon the thoroughness 
with wliich this stage is carried out depends more than upon any- 
thing else the ultimate success of the case. 

Wliatever means be used for rectifying the deformity, there is 
a central hict of great importance which is sometimes overlooked, 
namely, that congenital talipCvS eipiino- varus is a compound deformity. 
Tin* varus puition of the deformity, altliough affecting the whole 
foot, lias its maximum intensity at and about the medio-tarsal joint; 
llio equiiius part of the deformity is centralised at tlie ankle joint. 
In treatment we must recognise tliis fact In order to reduce the 
varus there must be some fixed point from which to take purchase, 
aial such a point already exists at the os calcis and astragalus, owing 
to the contracted tendo Achillis fixing these bones firmly in their 
relations to the liones of the leg. If the jiosition of this lixed point 
is ])rematurely disturbed by .section of the tendo Achillis, much of 
1:1)0 leverage which can be exerted from that part on tlie front of 
llie foot is lost, '.riie foot can be rotated at the ankle and sub- 
astragaloid joints in such a way Jis to produce a fallacious impression 
nf 1 eduction of tlu‘ varus, long before it is complete. It in therefore 
4ron>jlif iniildfd upon that irhaterer form of i realm cut he adoided for 
fpiin-o-varifs it shoidd he earried out in two distinct sluijes : — 

1. CoiaplHe reduction of the varus portion before dividintj the 

tendo AehiUis, 

2 . The rednelion of the equinits ; and in no case should the 

tendo Achillis be divided until all in-turning of the foot 
lias disappeared, or better still, until ihe foot is seen to he 
0 re r-cor reded and in the va/f/us positiorL 

The importance of these remarks cannot, in the writer s opinion, 
oviir-estimated, and those who have had the most experience are 
hilly in agreement with him. JVIany of the relapses are due to the 
liaiiiiful jiractice of dividing all the contracted .structures at one 
dliiiig. As a matter of experience, one of two results usually 
l-»PlM‘ns: either the varus is incompletely reduced, or the uniting 
of the tendo Achillis becomes too long, so that a very trouble- 
■s'iuic form of cahiancus, with much concavity of the sole of the foot, 

iVhen should Treatment he commenced t — There is a curious 
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idea prevalent that no form of operative treatuient is possible until 
several montlis after birtli, and it is ditUcult to ascertain whence 
this idea arose. Manipulation should be begun iiimiediately after 
birth, and tenotomy is a justifiable procedure ati tlie end of the first 
fortnight provided the infant is in good healtli. It is an error 
to defer operation until the child eomniences to walk. Valuable 
time is lost, and the distorted bones are more firmly set in their 
false positions. The liability to interruption of treatment by 
infantile complaints is much less to he feared within the first few 
month.s than at a later perhid. And it is of the utmost advantage 
to complete the operative treatment of club-foot before the commence- 
ment of dentition, when eliildren are generally fretful, ami often are 
atfected by malaise and illness. Therefore, treatment should l>e 
commenced in all ca.ses at tlie earliest possible mojjioiU, and all 
delay avoided. 


Tut: TkKxVTMKNt of Infantile (Jfuu-Foot 

1. Of the First Degree. — ^J'he foot can be momentarily ro])laced 
by nianipiiltuifui, AVe have tlierefore to carry out the.se manipii- 



Fl<:. 173. — Tj'eai.ijionL of ('oijifonital Talij'fs Ivjuiiio-Vnrus by iVil ion "• 

tlj»‘ IJaiiih in ove rt omiu^ the hivejsion of tin; Foot (Heiyt-r .-iinl Ihin/el). 

lations until the fof>t is over-corre.cted, and to maintain it in thai 
position until the cliild is able to walk, ami tlie.n complete the cmv 
b^t putting the foot to its proper functional iisa. 

Mdhod of Moyiiii'tnltUwn. — The movements to be juacti.sed arc 
(1) Akluction and eversion at the transverse tarsal and 
astragaloid joints; (2) Flexion and extension of the whole foot cl 
the #nkle ; (‘I) Finishing uj) with a movement of circuiiuluction 
outwards, so that the foot is finally placefl in a dorsifiexed an'l 
everted position (Figs. 17;l-l7o). Each movement is docc 
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Mechanical Treatment , — Tii the intervals between the niMiiipula- 
tions it is necessary to prevent tlio return of the foot to the deformed 
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Flo. 176. — 'nn> F]«*xiMe Malit*al»ltr Iron Splint pinlilt^d iim! orm'n-d with iiiin.intosli. 

Fk;. 177. ''Hir humk; tixc^l to tiu* fniiit juirt of tin* foot l»y a lifiiifla.L't.'. 

Fk;. 175*. — 'I'ln* upper j)art of 11 k* splini: has heen hrou^dit into contact with tin* outer 

of the I(-g, and I.y thf: leveT.ago thns made, brings tin* Fool into a straight line willi tic- 
leg, Urns overcoming part of the V'uriis. 

Fiks. 175, ISO. The splitit is bent to a decreasing obtuse ancle. It. is secured io tlc- 

front part of the loot. 

Fig. 18 1.- Then by approximating tbc splint and the ehild’.s hg tbe foot is kaeitd int > 
the over-coiTecto<l position. 


position and to maintain the conection so far as it lias gone. This 
can be effected by : — 

(1) A simple splint; or 

(2) 15y tlie plaster bandage. 

The writer’s preference is for the simple splint at this stage 
There are seveial forms. The malleable iron splint ristid in this 
country (Fig. 176) is one of the best. It is a straight, well-padded 
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piece of soft iron, strong enough t-o neutralise the contracted imisclcKS, 
and sudiciently flexible to be bent to any angle. It is ap]died as 
follows : — 

The splint is first bent so as nearly to fit the outer Ijorder of 
tiie leg and foot (Fig. 177). Jtis then by three or four turns of a 
bandage fixed firinly to the foot, the upper part of the splint stand- 
ing well away from the leg. Then the upper part is pushed inwards 



Fi<;. 182. Fic. 183. Fio. 184. 

Siiiijilc Sjiliiit :nid nsod by tbe jiutlior for the Tmitiweiil. of T:ilipi*s. 

.4, < ;iir-b;iii.l ; iKrl-piree ; .1", n*taiiuii{i portion for front part of foot. /I, lloxible 
> '»p)'iT toil, \ inch in (.liiunctcr ; another eoj)])er rml, opposite the medio-tarsal joint. 
Ihi' splint mIiouI'I be well i>.*ubleil before use. It is held in place by a bainiaire. The 
rod is on the outside of the lejj for the. tivatmeiit of Etpiino- Varus, and on llie insivle 
loi' N al^us. Tlie sj>lint is here slnnvn as used for eijnino-viirus. 

Vui. 182.- “The splint in tin? posit ion of the. deformed foot. 

l'i‘- 181),- -Till* splint havin{.i: bi-en appliotl in the position in Fij?. lvS2, the ropper rods fi,/y 
are ln?nt, so that the inversion and rotation of the foot are covrei; ted, 

I’i-i. 184. -Tho splint, shaped by kMulinff of the copper rod />, so as to ovorconie^the 
plantar Ilexioii ami inversion at the ankle. 

'iiitil it toiiclics the outer side of the leg, and therefore the lower 
l -^t. draws the foot out. The bandage is now carried upwards, 
lixes the remaining part of the splint to the limb (Fig. 178). 

tvlually the angle of the splint is lessened or even reversed, until 
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the loot can not only be fixed in a straight line witli the leg witji- 
out pain, but is considerably abducted. I’he varus is tlius entirery', 
reduced (Figs. 170-181). 

For the eqiiinus the splint sliould be bent to a right angle, and 
fitted to the back of the leg or foot. ]>ut for this puipose the writer 
prefers the simple shoe (Figs. 182, 182, 184). It consists of a metal 
foot-piece, with a rim on the inner side to control the inner border - 
of tlie foot. The foot-piece is connected by ’ 
means of a soft copper rod ])assing iipward 
on tlie ontor .side of the limlv, witli a bam^V 
of sheet iron, which partially encircles the leg. 
Tl)e foot-piece and the soft co})per rod can 1')e 
bent or twisted to any angle, de.sin'd. This 
shoe ean be used from the first to remedy 
both the varus and tlie equinus. Ihit it is 
not easy to retain it in position in small 
ba]jie.s, and in them it i.s preferable to use the 
soft malleable iron sjdint to ovei’t'.onie the 
varus, and then, as the parts grow, to enqdoy 
the shoe. In .some cases a vanis splint 
(Fig. 185) answers better, es]>ecially when it 
is necessary to control the knee. 

A few weeks of this tnjatment will ])lace' 

Fig. isr>. -- Adams s \arus abductioii and dr)r.sillexion, and it 

splint for the Ireatment i i . 

of Infantile Club-Foot mUSt be ke])t tllUS lllltll tllC cluld bcglMS to 

ufu^r Tenotomy. At A, when a walking apparatibs, or- — as it 

IS a soUv.strap, ny \vlii«‘h ^ \ ^ ‘ 

tlie front part of the foot is de.signatod ill the United States of America 
U, aiKlnct.-,! ; :.t », __ hiace is applied. 

IS a r.'ii k - ami • piiinm * • 

iKOVfMVKUit to (iVi-noiim In that country the h.iver arrangement of 
malleable iron s|)lint has been utilised 
by Judson,* wiio dtj.scribes Ids metliod as 
follows: — -‘The apparatus which 1 have conveniently used to 
effect the reduction before the child learns to stand is a .simple 
retentive brace, which acts as a lever, making prcssuio on the outer 
side of the foot and ankle at A (Figs. 18()-102), and counter- 
pressure at two points, one on the inner .side of the leg at B, and 
the other at the inner l>order of the foot at ( Tlie brace is made 
of sheet bras.s. Two curved discs, JJ and C (Figs. 188-100), are 
riveted a shank (.D), and tliii.s is formed that part of tluj biace 
which supplies the points of eonnte.r-pressure, while on the other 
’ Quoted by Whitman, (MA. Surfj, 3r(l cd. jip. 773-77.'). 
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haj^-l tbe point of pressure is broiiglit into action by a third disc or 
shield ( A), which is drawn tightly against th(3 outer side of the foot 
and atikle, and held in its place by a strip of adhesive plaster (E), 
whicli includes the leg and the piece which connects the two discs 
(U and C). The discs a.re lined with two or three tliicknesses of 
blanket. The brace is applied with three stri})s of adliesive plaster, 
the upper and lower pieces (F and G) are sinijdy to keep tlie 
apparatus in place, while l)y drawing the middle strip (K) tightly 
over the shield, and straightening the brace from time to time, tlie 




Fm. 190. Fi(.. 101. 


Fu;. 192. Fif!. 19;{. 


Tin* .hnl.suii Cliib-Ftiot Splint aiul its applicatioji. Fur i‘.\|il;m;itioii, st-e loxt. 


deformity is gradually and gently reduced. At each re-application 
the Ijrace is made a little straighter than the foot at that stage, 
rids ma}’ i-eadily be doin' by the hands, and then the adhesive stvij) 
(K) is to be tightened over the shield until the sliape of the foot 
agrees with that of the brace. Tii a few days the brace is to be 
blade still straighter, and again re-applied. It is to be romovf,d 
©very vveek or two weeks, and manipulation of tlie foot i.s of great 
iiaportauce. When the varus deformity is reduced, tlie equinus is 
giadnally corrected by carrying the splint behind the internal 
aialleolus ; and, liually, if necessary, direct upward pressure may be 
d’P^kid by lengthening the brace, and applying it to the posterior 
of the foot and leg.’' 
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(2) Gradual Bectijlcation of the Deformity by the JHaster 
Bandage , — In young infants this method is not applicable, but 
aft-er the hist six months of life it is very useful. The drawbacks 
in infancy are the smallness of the parts, and the liability of the 
plaster to become sodden and dirty. There are also tlie di sari vantages 
of frequent renewals, and plaster does not allow the necessary daily 
manipulations of the foot and the all-important massage of the. 
weaker muscles. But there is one great advantage. The control 
of the case is in the hands of the surgeon, for it is only a very 

foolish parent who will remove 
the plaster. When splints ajc 
employed, the parents often 
neglect to apply them, or apj)ly 
them wrongly. 

Considerable care must b(; 
taken to avoid irritating the skin 
or causing pressure sores, while 
the plaster bandage must at the 
.same time lit closely. The 
varus deformity is usually first 
attacked, and tlien the eiininns. 

in applying the plaster, thin 
layers of cotton wool are placed 
between the toes ; and to the 
outer aspect of the ankle, where 
the skin i.s thrown into folds, 
when the foot is straightened, 
va.seline should be applied. It is 
also advisable to jirotect the ex* 
ternal malleolus with a rather thieker layer of cotton wool. A sti'i}» 
of adliesive plaster, long enough to reach from below the kucjc 
to two inches or more below the heel, is applied to the on tin- 
side of tlie leg, ami the foot is now abducted and evortcnl as far 
as it will go without discomfort. It is held in this attitude, and 
a 'narrow flannel bandage is applied to the limb, the turns being 
made from witliout downward and inward, so that its tension 
a.s.sists in retaining the foot in the new position. The lower part 
of the band of adhesive plaster, i,e, the part from the ankle 
down)\;ard, has not been included in the flannel bandage. A 
very^light plaster bandage is now put on from the roots of tln‘ 
toes to the upper part ()f the leg in the same directions as the 



Fu^. io n — Krjuiiio-V.'iriis of 
tln! First in th»> Ujirlir, aiul of tin; 

in tlio Lefi Foot, in ;ti( 
intVint 5 wi/ek-i. 
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liaiuiel bandage. Into the lower folds of the plaster bandage the 
free part of the strip of adhesive plaster is incorj>orated, so that 
it jissists ill retaining tlie foot in its good position, and furtlier 
prevents the ]»laster of Paris c*ase from slipping off. When the 
plaster of Paris is dry, a long stocking of jacconet or macintosh 
is drawn over it and attached to the body clothing. Tliis obviates 
the possibility of the child soiling the plaster. At the end of a 
week the bandage is removed, the leg and foot are gently bathed 
with spirit, dried and powdered, the foot further re-dressed, and 
M fresh bandage applied. 

P»y correcting the foot at each successive application the 
deformity is reduced, and the part assumes a position of erpiino- 
valgus. And then the equinus is dealt with on the same lines. 
r>ut the foot must not he merely forced upwards at the medio- 
tavsal joint. The lieel itself must be drawn down by .stretching 
the tendo Achillis, and therefore some force must be employed. 

It is found more dillicult to reduce tlie equinus than the 
varus. Still tlie fo<»t ought to be over-corrected in tliree to four 
uKailhs aftei’ the commencement of the treatment, and should then 
l)c in a ])osition of calcaiieo-valgus. It can be retained thus until 
ihc child can walk in one of the simple supports to he described. 

2 . Treatment of the Second Degree. — Tlie deformity in this 
degree is of this nature (Fig. 195): — 

The foot cannot be fully everted nor brought into a straight 
]iu(‘ with tlie leg. Tlie ])lantar hiscia, the tendons of the tibialis 
anUcus and posticus, the Ilexor loiigus pollicis, ami perhaps that 
of tlie extensor ]U’oprius hallucis, are tense. Contraction of the 
tendo Achilli.s, and possibly of the posterior ligament of the ankle, 
;d;so (‘xist. In addition there is one frequent feature of bony 

d('r(»iiiiity wliicli must be taken fully into account, as it is a 
constant source of relap.se. It is found in practice that despite 
^cftion of the tendo Achilli.s and the posterior ligament of the 
iudvle, it is impossible to dorsillex the foot fully. This is due to 
displacement forwards of the astragalus, so that the widened 
^mterior part of it.s articular surface cannot be made to eiiber 

fhe mortice of the ankle joint. In time the space between tlie 
•Jifdleoli beeoiiie.s so small, and the width of the anterior part of 

upper surface of the astragalus remains so great, that no 
’ ‘•huary manipulation will force it into its normal position. This 
J'l itter will he dealt with later when we consider the question 

‘’i J’elapsed club-foot. It is probably the most important cause 
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Fr*. ll<5. TalipOH E«]iiino-Vfivus oi' tin* S»Ms»n'l r)i*,i;i f**, l/tfon:. 'rn-athionl, 

iu a chiM 1 yiMi'i. 



Fiu. 196. —Tiie SHuuj iiosc after TreaUncnt by Tenotomy, Manipulation, and Splints. 
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failure in treating cases of tlie second degree. Not only is it 
impossible to bring tbe foot into a straight line with the leg, but 
itlso the foot cannot be dorsiilexed either to tlie right angle or 
beyond it. 

( -asos of the second degree may be treated by — 

1. Tenotomy, with the subsequent use of slices and walking 

appai’atus. 

2. Tenotomy, followed by wrenching on several occasions, and 

putting tlie foot in plaster of Paris after each partial 
correction. 

l»y tlie nietliods of Lorenz and of Julius AVolIT; altliongli 
these, in the writcr'.s opinion, are more adapted for ca.ses 
of cunlirmcd or neglected club-foot, and of relapsed club- 
foot, and will be discussed under tliose headings. 

(.■uses of club-foot of the .second degree also include “ walking ” 
cases, that is, eases in young eluldren, where the patient has 
walked hofore the deformity lias lieeii corrected ; and as examples 
of this form are usually found in children under four years of age, 
tlie lioncs of tin* limbs are still elastic and partly cartilaginous. 
Therefore it is not necessary to resort to severe operative pro- 
ciMlures, imiiining by this expression Plielt>s’s operation or the 
various kinds of tarsectorny. 

It is dilUeult to lay down rules or to dogmatise upon the 
lirocedure to be adopted. Some surgeons prefer tenotomy, aceoni- 
panied or follow^ed by wrenehing or tixation ; otliers prefer wrenching 
mil}. It i.s generally agreed that excision of bone is randy called 
for ill the treatment of thi.s degree of club-foot, and indeed some 
writers express themselves in no measured terms upon this sulvject. 
Pnduly enipliatic expressions of opinion are <|uite unnecessary 
IHovided that the condit ion of the parts is fully understood. 

We ourselves advocate tenotomy, lasciotomy, and section of 
the ligaments, succeeded by wrenching and tixation. We do not 
*»l*iect in some cases to wrench the foot immediaUdv after section 
<»l teiidojis, provided tliat we are assured tliat the (q^eratioiis have 
carried out with due a-septic precautions. We think, however, 
diat, the performance of tenotomy saves time, and we regard a clean 

a tancoiis section as preferable to a so-called rectitication by 
‘^'O'tching of tendons and ligaments. Th(* structures requiring 
'OMsion in talipe.s e([uino-varus of this degree are frequently the 
['''Oilar fa.scia, and almost invariably the tibialis antious and posticus 
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Treatment, in an infant aged G weeks. Treai menl, vi/. the i{ediii:(i'ii; i 

\'anis I »etV)niiil.y. leaving' llioTfii-l" ,\. 
intact, and the !ta;t in tl)e H<[iiiiin ‘ 



Fig. 199 .--(>ompletion of Treatineiit by scetiou of tlie Teiido Acliilli.s, and the position 
of tlie l ight foot at the ago of 4 yeujs. 
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tiic internal lateral ligament of the ankle joint, the superior and in- 
lerior astragalo-scaplioid, and the inferior calcaneo-scaphoid ligaments, 
the tendo Aehillis, and the posterior ligament of the ankle-joint. 

We here repeat tliat in our opinion it is absolutely disastrous 
to divide all these structures at once. The tendo Aehillis and the 
jK)sterior ligament of the ankle joint must be reserved as a second 
stage in the operative procedure, and section of tliem must not 
be attempted until the varus is over-corrected. 

A short description of tenotomy i.s required, and in conjunction 
with it the description of the method of union of tendons in 
Yol. i. p. 771 should be consulted. It is always well to bear in 
mind tbat while over-correction is desirable in some cases, in others 
the results may he deplorable, as for example iu those instances 
where the teiulo Aehillis is allowed to become too long and an 
extremely troublesome form of talipes calcaneus results. 


FasOIOTOMY; TkNOTOMY and SyNDESMOTOMV OU ^SECT10.X 
OK THE Ligaments 

Tenotomes. — Formerly both blunt and sharp pointed tenotomy 
knives were used, but blunt ones are not 
necessary. Kxp(.n'ience has shown that in 
all the tenotomies about the foot wounding 
of an artery or vidii is of comparatively little 
iin[)orlanco. The cutting edge of a sharp 
tenotomy knife is slightly convex, and tlie 
l»oint should coiTe.s]>oiul with tlie middle of 
tlie blade. Tenotomes should be strong at 
the neck, a,nd the cutting edge keen. The 
biiek of the knife is strong and rounded, so 
as to afibnl sufficient resistance to a tough 
teiidoM (Fig. 200). Many teiiotoines are too 
largo and clumsy. A skilful surgeon always 
laefcrs to work witli small rather than large 
knives. lie relies more upon his sense of 
as commuiucated through the instru- 
»it, than upon mere force and cutting 
F-wer. 

Anaesthetics in Tenotomy. — For all 

of tenotomy nitrous oxide gas is sufficient, except when many 
‘‘-JJdons have to be cut at the same time, and then nitrous oxide 



Fia. 200. — Sharp - pointed 
'I’c 11 0 1 o in e s (A <1 a in s). 
Hlunt 'poiutinl Tenotonu'is 
.ire seldom used. 



256 


DEFORMITIES OF CONGENITAL ORIGIN 


SKC. I 


and ether may be administered. Not a little of the success of these 
small operations depends upon the administrator of the anesthetic. 
He should pusli lus aiuesthetic just so far as not to cause tin- 
muscles to lose their contractility, and therefore not abolish the 
tension of the tendons. This requires expert knowledge, and adds 
greatly to the comfort of the operator, who prefers to have a tens(‘ 
tendon to cut against rather than a flabby one. 

Although it is not quite within the scope of this work, yet 
a won! may be said as to the peculiar reflex of the foot. Ibiring 
aniesthesia, long after the corneal rellex has disappeared, the foot 
readily responds to stimuli, and the patient may begin to kick 
the moment the knife enters the skin. IMore particularly is thi-^ 
the case if the foot has been the site of severe piiin, such as in 
old-staiidiug cases of bunion and in Morton's disease. The nirskilful 
administrator is therefore likely either to give an insiillicient dose, 
so that the patient struggles, or in his efforts to render the musculur 
system entirely lax to overdose the patient. More often the first 
condition is seen. The administration of nitrous oxide can be 
satisfactorily prolonged if mixed with oxygen, a method whicli 
was originated and perfected by my friend Sir F, Hewitt. 

When teiiotoiuy is eonibined with wrenching, gas and etljer 
should l)e administered. As a rule cliloroform, except in opor?!- 
tions • al.»ont the neck, sliould be avoided, and in young infants 
no anaesthetic is necessary. Local amostheties, ex(?ept perhaps 
eiicaine and adrenalin, are not desirable, and this remark partiiMiljirly 
applies to cocaine. The dangers of injecting it are now fully 
apjjreciated. With regard to spinal ana'sthesia, the wi’iter is lira 
satisfied as to its freedom from grave danger, and he jirefcrs 
to use aiiicsthetic'S of the types advocated. 

Accidents in the course of Tenotomy. - in the porfurmaiu r 
of this small operation the chief risks are wounding arteries and 
veins aiul the severance of nerve trunks. As to the arteries, it 
is not uncommon, in dividing the tibialis anticus, for a j’et ol 
arterial blood to follow the withdraw^al of the tenotome ; and section 
the plantar fascia and short muscles of the sole, if at all dceji, 
must involve the internal plantar ve.s.sels and nerve. Such events 
in the extremities are of little importance; a pad firmly appli‘‘'l 
siinices to arrest all hicmoiThage. It is belter to divide the siu dl 
arterv eompletely than to jainctiire it, as tlie risk of aneurysm 
les^ There are certain positions in wdiicb open section of tendon^ 
and muscles is imperative. Such are division of tlie steni"- 
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mastoid in the neck and the biceps tendon at blie elbow and 
})eliind the knee. In the first case the subclavian vein, rising 
liigh in tlie neck, has been punctured and required ligature, and 
ill the last case the external popliteal nerve has been severed 
several times. 

Accidents after Tenotomy. — 1. Su^ypftrtdym. — Walsham and 
Hughes ^ Jiioiition tiuit they liave seen suppuration in one case of 
division of the tendo Achillis. Sometimes suppuration occurs during 
the |)revalence of intluenza, especially when the patient is cither 
siilTcring from it or has recently had it. As a rule the possibility 
of su|)|>uration in subcutaneous tenotomy is a negligible factor. In 
ojjcn sections of tlio tendons, with aseptic precautions, it should 
never occur. 

2. AnvjfnjHm . — In eighteen years the writer has iiad two cases 
of aneury.sni nf the internal plantar artery. In one it was necessary 
to open the arieurysru and turn out the clot, and in the other the 
pressure of a [lad and bandage vSiifbeed to cure it. 

:■>. Ifa:morrh(ffje . — In the extremities thi.s is of little moment. 
Digital jire.ssure at the time, followed by a pad and bandage firmly 
applied, arrests the flow of blood. 

-k .N'oii-unio/i of TctyhynH. — This event is extremely rare. The 
lisk is not so mmdi of non-union, as of too long and feeble union. 
A tendo Achillis requires six weeks to lieal soundly, es^iecially in 
infantile paralysi.s, where the tendon is often small and laidly 
supplied with blood. Some surgeons err greatly in allowing their 
patients to walk too soon, and with the tendo Acliilli.s insulliciently 
))rotected. We repeat here that the result is a very troublesome 
form of talipes calcaneus, whicli until recently was incapable of 
remedy, Imt now happily can be dealt with on tlic following lines. 

A New Form of Operation for Talipes Calcaneus resulting 
from Excessive Elongation of the Tendo Achillis. - Several cases 
liad come under the writers observation which lie found very 
thnieult to treat. He devised the following method of dealing witli 
them — 

Oil cutting down to the site of the former operation he 
'>h.scrved that between the ends of tlie severed tendon a long thin 
aieiubrane extended, indistinguishable from the surrounding fibrous 
Ho found the best metliod of dealing with these eases was 
hi excise this thin membrane completely, and not to attempt to 
liirectly the tendon ends, as it would merely reproduce the 

’ Ik/ortnilks of the Foot, p. 101. 
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original condition of talipes cquinus ; for in some cases tlie union 
stretches so rapidly that talipes calcaneus again occurs. He tliere« 
fore employed Lange^s method of artificial silk tendons. The toot 
is placed at a right angle, and a strand of silk of No. 2 size i?; 
passed five or six times from one tendon end to tiie other, taking 
care to make a little tension on the proximal end. At the end of 
three months the tendo Achillis is firmly re-constituted, new 
tendinous material having formed along the guiding lines of the 
silk, and the ]iatient is able to lift the weight of the body upon the. 
foot. There is now no risk of stretching. 

Causes of Failure in Tenotomy. — 1. Tmpcrjcct Dlrumi of n 
Teyidon. — This event occurs occasionally in an o[)eration on ilie 
tendo Achillis. It is either transfixed, leaving the deeper pari 
intact ; or a small portion of the suj>erlicial ])art may remain un- 
divided for fear of cutting through the skin ; or the plantaris tendon 
on tlie inner side may Cvscape section. 

2. Missinf/ the Tendon. — This is more likely to occur in a lat 
infant in the case of the tibialis posticus than clsewlicre. 

3. Clurtwj Division, with extensive laceraiioii of tlie sheath anil 
soft parts, causing matting and firm adhesion of the tendon to the 
neighbouring structures. 

The Question of Immediate and Gradual Reposition of the 
Part after Tenotomy. — Many writers on general surgery advof-nto 
immediate niposition of the part in all cases, but there are many 
jjoiuts to be considered before accepting this wholesale advice. 

1. If an artery has been pricked or divided, recurreni 
haunorrhage is less likely to take place if the limb is retunuMl t‘> 
the position of deformity for three or four days, until a firm dui 
has formed in the artery. 

2. On the relations of tlie sheath and the tendon, the clasticiiy 
of the tendon, and its capacity for retraction when divided, iinicli 
must depeml. When we discuss functional prognosis of tenden 
suture on page 7 GO we shall find that in some situations the teuih'ii 
ends retract two and a lialf inches, and in others not more tfj.ui 
half an inch. It is certain, however, tliat an interval of one iich 
in the tendo Achillis will not interfere with film union and svih>f' 
quent function, while the same amount of retraction in the 
tendons of the hand will seriously impair the functions of the piui. 

.# Then again it is advisable to consider the strengtli and tciisi'»»i 
of the affected muscles and their opponents. In a spastic or cen- 
gcnital case the quiescent interval after division ought to he grc;dci‘ 
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than in paralytic cases, since the tendons of the alTected muscles are 
in a state of greater tension than normal, and the ends tly apart 
eiore on division. 

In connection with the (juestion of the immediate or gradual 
reposition of the [)art after tenotomy, most of the dilliculties arise 
in relation to the tondo Achillis and the tendons of the hand. 
With the former, if the tendon be immediately lengthened to its 
full extent, and the case passes from observation after a week or 
two, so that the union is not kept under control for tlie proper 
j)(.•l■iod of six weeks, the band becomes unduly long and weak, and 
(■.dcaueus inevitably hdlows. When we have to deal with the 
tendons of the hand tlio greatest care is necessary to regulate the 
lt 3 ngth of tlie uniting band between the ends. In dealing with the 
tendons of the foot the matter is on a different basis. The function 
of tlie fool is that of supi)ort and not of line movement. In many 
instances, therefore., except in the tendo Achillis, a long band of 
union is ilesirable, and immediate reposition is advocated. 

The matter then is not one for dogmatism in any shape or form, 
but it is one ro(piiriiig wide experience and tlie nicest appreciation 
of the proldems involved. 

Section of the Plantar Fascia. — The contracted bands should 
bo clearly located with tlie finger-nail, after fully stretching tlie sole 
of the foot. Tlie bands usually affected are on the inner part of 
tlic- sole and inner border of the foot. This latter band is often 
neglected, and causes delay in reducing the deformity ; it is also 
i’es|>onsible for persistence of adduction of the great toe, or pigeoii- 
r.o(}. The ])ractical point is that after division of the siiperticial 
hmuh deeper ones come into prominence, and necessitate wider 
section than at first seemed necessary. 'fhe operation is an 
extremely simple one. 

All assistant should firmly, but lightly, with finger and thumb, 
bold the head of the metatarsal bone of the gri‘at toe in such a way 
ioi i{) render prominent by careful movements tliose bamls which 
need division. With the other hand ho fixes the heel. The spot 

division of the fascia is one-third nearer its attachment to t4ie 
calcis than to the roots of the toes, because posteriorly tlie fascia 
not split into several divisions, and it is more completely divided 
b ' om incision. And if, in the event of one operation proving 
b'-nllicient to relieve the contraction, others arc required, there is a 

Iter length of fascia free from scar-tissue anterior to the site of the 
scH‘.tion, than when the latter has been made at tlie mid-point. 
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It is better to pass the knife between the skin and the fascia, 
.and cut towards tlie bones, because the attachment of tlie fascia to 
the skin is so close that if the operation is done in the reverse 
direction the skin may be divided as well. A small but practical 
point is that as little blood-clot as possible should be left between 
the ends of the fascia, and the surgeon’s thnml) should follow the 
blade of the knife, and press out any l»lood beneath the skin. 
Immediately the knife is withdi‘awu a pledget of gauze should hv 
firmly applied so as to prevent eltusion. This is to jnevent Uh; 
formation of a mass of scar tissue, wliich is almost invariably 
painful, and worries the patient for three or four months, or even 
longer. 

After the operation, the sole of the foot is kept at rest for ten 
to fourteen days, and then stretching may be commenced. By thus 
waiting a few days the formation of a ][)ainful cicatrix is avoided. 

Some surgeons practise a wliolesale subcutaneous division of .ill 
the structures of the sole of the foot without reference to arteries 
and nerves. This is practically a subcutaneous Pbelj's’ operation, 
and for the less degrees of deformity is not necessary. 

Careful dissection away of the contracted fa.scia in tlie sole, as 
is sometimes done in Dupuytren’s contraction of the palmar fascia, 
has been practised, but it frequently leaves behind a matted condi- 
tion of the plantar structures. In any case suHicieni elongation 
can usually be secured by subcutaneous section and tlie use of t.iio 
wrench. 

Section of the Tibialis Anticus. — It is well to remeunbor ilmt 
the tendon is often displaced somewhat inward in talipes cquiino 
varus, l)ut it can always be felt. 

The patient lying supine, the tendon i.s accurately defined on 
the dorsum of the foot, and the tenotome, lield Hat, is jiassed benealli 
it ju.st below the line of tlie ankle joint, and from without inwards 
so as to avoid the dorsalis pedi.s artery. Section of the anterior 
bisciculus of the internal lateral ligament may be combined with 
this operation. After division of the tendon, tlie edge of tlie knilh 
is* turned downwards and a clean .subcutaneous cut is madci at tlie 
anterior border of tlie internal malleolii.s .so as to divide the ron 
tracted ligaments. The exteii.sor longus ballucis is also severed r»ii 
the doLsum of the foot, midway between the ankle and the 
cleft. 

Tenotomy of the Tibialis Posticus. — This tendon i.s seveicd, 

preferably about an inch above the internal inalleolirs. The te> '- 
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books speak of a small jirominent spine, the posterior tibial tubercle, 
on the posterior edge of the internal malleolus, and at the junction 
of til is process with the shaft. It is advised that tlie tendon be 
divided behind this spot, but there are several objections. Firstly, 
tiiis point of bone is absent in children ; secondly, the tendon is 
oiitering the synovial sheath in the annular ligament, and complete 
division is dillicult; thirdly, in fat infants it is often impossible to 
<li*tiiie the outline of the internal malleolus, particularly wlien it is 
so feebly developed, as in eijuino-varus. Tlie best method is the 
following, esp('cially when operating on infants : — 

If for instance the right foot is the affected one, the child is 
unned on to its right side, so that the outer as|)cct of the leg lies 
as llat as possilde on the table. The left knee is flexed, and the 
Itd't foot is thus out i)f the way The operator stands on tlie left side 
of the patient, and the assistant, facing him, holds the foot extended, 
inverted, and adducted, so that the tibialis posticus and flexor longus 
digitornm are relaxed. The surgeon now marks a point about one 
inch jihov('. the tip of tlie internal malleolus, and exactly midway 
between the anteri«)r and posterior margins of the leg. Holding 
tlie knife v(j.rtically, and witli the flat of the blade parallel with the 
long axis of the tibia, I he point is passed in perpendicularly to the 
skin, ami is carried on steadily until tlie inner edge of the tibia is 
met. Tliis is tlie gui<lc to the tendon. If the edge is not felt, it is 
songlit for with the point of the knife. The edge of the knife is 
now turned backwards towards the tendon, and the assistant dorsi- 
tlexes, ovcjrts, and abducts the foot, thus tightening the tendon. This 
moveimmt is in infants often sufficient to make the section without 
iiny further elVort on the part of the operator. In older children 
a gtMitlc saAving niovement suffices. To include the flexor longus 
digiLorum the knife is buried a little deeper, and it is divided at the 
same time. In all cases a jerk or jerks should be felt, and the foot 
at once found t(> lie capalile of more eversion. If on withdrawing 
the knife a jet of briglit blood follows, with sudden blanching of the 

the posterior tibial artery has been \vounded. Oozing of dark 
klnod indicates puncture or division of the internal saphenous vei^i, 
dm- neither of these events i.s of much importance, for the pressure 
a pad and placing the foot on a splint in the deformed position 
‘d .vuys arrests the hicmovrhage. 

In more instances than arc u.sually suspected the tibialis posticus 
c .( ;i]K\s division on account of the iiervoiisness of the operator with 
’'■gvod to the artery. 
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Division of the Peroneus Longus and Brevis is mailo about 
one and a half inches above the external malleolus, the knife being 
passed eitlier from the front or the back beneath the tendons, and 
tlie section made towards the skin. 

Section of the Extensor Longus and Brevis Digitorum is 
done beliind the lieads of tlie metatarsal bones. Considerable venous 
haanorrliage often takes place when tlie tendons of the second toe 
are divided. 

Section of the Tendo Achillis. — The spot selected for division 
is the narrowest part of the tendon, a short distance above its 
insertion. If the knife is entered higher up, the pOKSterior tibial 
artery may be wounded, there is greater thickness of tendon in 
divide, and the plantaris tendon may not he included in the section 
It is generally recommended that the knife be entered on the iini(*i- 
side, but in equiiio-varus the tendon is almost invariably dispLice<l 
inwards, the posterior tibial artery is nearer to it than nonual, 
and there is a risk of puncturing the artery when the point of the 
knife is eiiteretl on the inner side. To a skilful surgeon, liowe,vcr, 
it matters little wliicli side he chooses. 

The tendon i.s relaxed by the assistant as tlu? knife jxisses beneath 
it, ami is then stretclied as the division is lieing made. Section of 
the tendon mu.st be complcLe. Two caus<:*s of failure arc conimoii : 

{n) Want of boldne.ss in passing the knife bencatli the tendon, 
so that it is transfixed, aiul the superficial jiait only cut; 

(h) A small band, possibly part of the jdantaris tendon, on the 
inner side e.scapes .section. 

In applying the pad of gauze to the wound care should he takioi 
to put it on gently, so that the skin may not lie compressed betwccii 
the tendon ends, and partially block the slieatb. For perlect union 
the sheath must be well distended witli blood, and excessive pressinv 
of a pad prevents tliis. 

Subcutaneous Section of the Posterior Ligament of the 
Ankle. — This may be combined with section of tlie tendo Achillis 
and in many cases it sliould he done. After dividing the U'lnh'ii 
the edge of the knife is turned forwards, and a steady cut is niad* 
through tlie ligament into tlie ankle joint. In all marked cases t'l 
equiiius tliis should be done. 

Syndesmotomy — Subcutaneous Section of the Astragalo- 
Sc^hoid Capsule. (Ih w. Parker). — At this operation the tendeJ'^^ 
of the tibialis auticus and po.sticus, and the ligaments tVjrmiiig 
Jistragalo-.scaphoid capsule, can be subcutaneously divided at 
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stroke on the inner side of the foot. The capsule is made up of 
the superior astragalo-sca[)hoid ligament, tlie anterior portion of the 
deltoid ligament of the ankle joint, and some tibres from the inferior 
caleaiieo-scaphoid ligament, to wliich are united fibrous expansions 
i)f the tendons of the tibialis anticus and posticus. 

The knife is entered immediately in fiont of the anlerior border 
of tlie internal malleolus, between the skin and the deeper structures, 
!Uid tlie blade is then turned towards tlie surface of the ligaments, 
and they are divided. As the superficial fibres yield, deeper ones 
come into play, and the cutting is continued until the bones are 
reached. By dipping the knife towards the sole of the foot some 
filnes from tlie inferior calcaneo-scaphoid ligament can ])e divided. 
Dining the section the ligaments should be made tense by forcibly 
jdiducting and everting the foot, and care should be taken not to cut 
lieyond the tip of tlie internal malleolus, so as to avoid wounding 
the posterior tibia! artery.' 

Wrenching. — It is done either with the hand or by means 
of specially constructed wrenches. In the club-foot of infency and 
i>arly childhood the hand is preferable and all-siitlicient, but the 
severer degrees are treated by the wrench. 

If rapidity in reducing the deformity is aimed at there is no 
method so <juick and so safe as wrenching, preceded by tenotomy. 
Some surgeons prefer to do the cutting part of the operation a 
few days beforehand, and allow the punctures to heal. Others, 
trusting to their aseptic precautions, wrench at the same lime as 
tenotomising. 

When wrenching is carried out with the hands the movements 
me tlu? same as those [nactisml in manijmlation, but they are made 
audor amesthetics and witli morij force (Fig. 227) and sometimes 
over a wooilcn w edge, plaster of Paris often being afterwards applied. 
Tii(i keynote to the success of wrenching, whether witli the hand or 
a|)p{iratus, is that wlieu the w-reuching is finished the foot should 
He limp and flabby, and capable of much over-correction in every 
diriietiori. 

The varieties of wrenches and the methods of using some# of 
tlicm will be considered when we are dealing with neglected and 
i ' lapsed cluh-fV)ot. 


.!i 

li: 


’ Hnidford jiinl Lovett {ofi. sup. nt. 3rd cd. p. r>35) remark that Mu; caloanco-cuboid 
‘iunit Nliould also bo ilivicled in severe esLSes. The leiiotonio is insertod a short 
behind tin- base of tbo lifth metatarsal bone, near tlie cal caiieo- cuboid articulu- 
and the ligament severed by cutting down to the bone. 
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llECAPiTiTLATiox. — We luay dow review the first stage of the 
treatment of infantile club-foot. Manipulation of the part ought 
to be coininenced by the nurse after birth, and then, if required, 
surgical methods can be commenced. In the second degree tenotomy 
of the tibialis anticus and posticus, and section of the ligaments in 
front of the internal malleolus, are generally called lV»r. This opeiatiou 
is accom|)anied or fVdlowed by successive wrenchings with the hand 
until tlie foot is in a valgoid position, and remains there. Then 
the teiido Aehillis and posterior ligaments of the Jinkle are severed, 
and the eqiiinns is reduced quickly. Until tlie child walks some 
form of retention splint is necessary, and the simple slice des(!ribcd 
on p, 247 fulfils all requirements. 

If the surgeon elect to proceed more rapidly, the varus is 
disposed of at one silting, over-correction is seciircal, and the foot is 
placed in plaster of raris. When the re<luction jind over-correetiou 
of tlie varus are entirely sat is fact or}', the eriuinus is treated in tlie 
same way. In our experience rela}>se is more frc«}iuuit when feet are 
treated by the plaster «»f Paris method than wlien splints anj used, 
and this is certainly more frequently the case in general than in 
special liospitals. Too much of tlie post-o|)erative treatment is left 
in the hands of dressers in general liosj dials, ami frequently cases 
are lost sight of for a considerable period. 

Jlapid correction of the defonnity, l)y whatever method accom- 
plishetl, is eininenrly desirable, as in the first month of life the hone."; 
are entirely cartilaginous and elastic, and the sooner the rliretdion (4* 
normal growth is attained, the ([uicker will the hones assume their 
natural sha])es, and their internal structure he altere«l. 

Sfx’Ond Stagi] ok Tiv'Katmknt of Infantii k UnuJi-FooT 

This comprises su[)pr>rt and restoration of function. Until ikc 
cliild is able to walk tlie foot should be retained in an over-ixiTected 
position, and for tliis purpose a simple shoe (Fig. 201) is used. This 
is removed morning and Jiight, the parts passively exercised and 
rubbed, especrial care being taken to massage the peixinei muschfs, 
so a.s to restore the muscular balance as conqiletely as possilde. 
When the cliild is able voluntarily to dorsillex and abduct the foot 
fully, the result so fur is eminently satisfactory, but if the case l>o 
nowyihandoned relap.se is almost inevitable. 

When th(i patient walks it is necessary to supjily him witii 
what is termed in England “ w'alkiiig apparatus ’’ or “ irons,” or iu 
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America a “ retention-brace.” Several forms of these are in use 


(Fig. 2011). Tlieir objects are — 

1. To retain the foot in the over-corrected 
imsition, and to facilitate the influence of nornuil 
fiiiietion in tlie re-moulding and re-shaping of 
tljc bones. 

2. To ovei'como tlie exces.sive inversion of 
the Jimb. 

It i.s frequently forgotten that club-foot 
is merely an exaggerated expression of the ex- 
cessive inversion of the whole limb. Therefore, 
while the foot may be. in normal relatiomship to 



the leg, the latter is itself inverted, and thero- 


ibre tlie foot in walking is twi.stcd inwards. ];>y 
:q)j)lying a liracii with an everting action the 
limb is giadually turned outward and the twist- 
ing overcouu'. In order to do this the apparatus 
imi.st have a fixed ]^oint, and the nearest fixed 
point is the fielvis. Therefore the rule in 


¥Ui. 201. - -Tin .Shoe, 
will) (^uci'lruiit Mov('- 
nunit iit the Ankle, 
iisi'il as a retention 
appjiratus for night 
SM‘ar after nnlvieticni 
of Talipes. 


a})plying walking apparatus to young children is that it should 


extend to the pelvis. There is frequently mucli 
laxity of the ligaments of the knee-joint, and 
the leg can only be controlled when the knee 
is kept extended. It is well not to have a free 
joint in the apparatus at tlie knee, hut to fix 
it will I a pin temporarily. When the foot is 
no longer inverteil in walking, the pin may 
he removed. At night it is advisable that the 
tin shoe should he worn, hut it need not 
extend up higher tlian the calf. This second 
stage tlieii merges into the 

TiiiitD Stage of Tueatment 

Supervision. — This includes active exercises 
on the part of the child without an apparatus. 
' * I'lnin should be encouraged to walk, to turn the 

of Congo dorsitlcx it, all without 

'ni ^ tlie use of any apparatus. Massage of the 

evertors and dorsillexors is still assiduously 
<ised, hut the important factor is active exercise of the foot 
‘w close a position to the normal as possible. Too long 
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retention of apparatus leads to atrophy and shortening of the 
leg. Nevertheless apparatus should not be discontinued until the 
sui'geon is able to satisfy himself on several occasions that the child 
is putting his foot to the ground in an entirely natural position. 
Tlien and only then can the treatment be regarded as successful, 
and the responsibility of the surgeon cease. Itelapses occur botli 
ill the second and third stages of treatment, and more Jrequently in 
the latter than in the former. 

Duration of Treatment. — The iirst stage lasts for about three 
months, the second stage until the period of walking, and the third 
stage may extend over some years. It can ]>e appre.cial;)ly 
shortened by careful attention to the details described. The less 
complicated and costly the apparatus employed in the treatment of 
infantile club-foot, the better. The same ends can be secured by 
simple splints or by plaster of Paris. The criterion of cure is the 
steady maintenance of the foot to tlic front in all positions, whether 
standing, sitting, or lying. 


Treatment ov Complications, ESPECJ.iLLY Inversion of the 
Limb, and of Genu Kecukvatum 

Inversion may exist — 

(^0 In the shaft of the tibia, that is, it is unduly twisted inward 
oil a longitudinal axis : or, as some authors maintain, it is 
not sutlicieutly twisted outward in «levelopmcnt, ami in 
that respect resembles the aiitbropoid apes, in wliicli the 
external malleolu.s is in front of the internal. 

(b) At the knee-juint, a very frequent condition, ami often 
associated with lax ligaments and genii recurvatum. 

(t;) In the long axis of the femur. 

(^/) At the neck of the thigh bone, in such a way tliat the, 
anterior margin of the great trochanter looks forwards 
and inwards, that is, the neck is incurved. 

c Inversion of the leg is ascertained by taking two ])ointH, Uie 
inner side of the great toe and the inner edge of the patella. In 
the normal limb they are in one plane, which is parallel to tlu; 
median vertical plane of the body. If, when the leg is placed 
that the anterior surface of the patella looks directly forward, tlnj 
foot iSeiug fully extended on the leg, it is found that tlie great toti 
is inside the vertical line above mentioned, then inversion is present 
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tiome where below the knee. The foot, however, may be perfect in 
.shape and in its relation to the leg, and yet look inward as a whole. 
In this case the cause of the inversion is clearly between the knee 
and the ankle, and is usually due to a spiral twist in the bones of 
the leg (Fig. 20:’>). 

If the cause of inversion is in the ligaments of the knee-joint, 



Fit;. *203. — From .a o.isi' of Tiilipcs Etpiiiio- Fn;. 201. — Tlir; Inversion of the foot 
Yarns, wljvfi?. thv <l»?foriiiity of tin; fvot shown in tlie previons tigure has 

lunl luHMi hiit luvtirsion per- bucii remedmd by Osb'otomy of 

.sistvd on aevount of tin; excessive Inward the Tibia ami Fibula, 

notation of the Leg. 

fotatiou outward of the extended leg and foot to the front is easily 
i'ossible. When tlie twist is more marked and is in the shaft of the 
^'■umr, the outer surface of the great trochanter will have its normal 
direction, but the limb below will be inverted, and tlie inner edge 
‘*1 the patella and the inner margin of the great toe, though lying iu 
same plane, will be inside their normal position. Finally, if 
die inversion is iu the neck of the femur, the outer surface of the 
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trochanter will look forward, and the foot and knee may be bronglit 
to the front by rotating outward at the hip-joint. In many cases 
the inversion extends in a spiral twist throughout the whole limb, 
but as a rule it is most marked at the knee-joint and in the bones 
of the leg. 

Treatment of the Inverted Limb. — While the child is young 
the upper part of the thigh should be held firmly grasped by the 
surgeon, and after manipulation of the foot the limb should be 
forcibly rotated outwards. When tbe ligaments of the knee-joint 
are lax, the leg should be grasped just below tlie knee, and an out- 
ward twist given to the tibia and fibula. In older eliildrcn, when 
the twist is in tlie hones of the leg, iliese manipulations are not; 
sutficient. In J 894 the writer performed his first osteotomy for a 
case of this description (Fig. 204). It was found necessary in 
this case to rotate the lower fragment of the hones of the leg through 
a quarter of a circle. 

In place of osteotomy, osteoclasis at the middle of the leg is 
])erformed, and of recent years it has been 
preferred l)y the w'ritor to osteotcmiy. 

While the limb can be gnidually twisted 
outwards by manipulations and the prolonged 
use of walking apparatus, yet as a saving of 
time osteoclasis is excellent. 

TuKATMENT of XeGLECTKI) AM) 1Ie[.ai*.si:i) 
Cluu-Foot 

These arc taken together, as in most 
instances the <leforincd condition is very 



Fw. 205. — Viyw of a left 
foot, jshowing Relapi^ea 
Congenital T a 1 i p e s 

Efpiino- Varus in a eliild 
of 12 years of age. At 
H is seen Hie pnirninejii e 
formed by tlie outer part 
of the Head ami Neck 


similar. The causes of relapse or imperfect 
cure are the following : — 

1. Incomplete or iiisufiicieiit division of 
fascite, tendons, and ligaments ; or if 
wrenching has been adopted, in- 


C)f the Astragal I IS. For 
the drawi ugs 205-212 
the author is indebted 
to his friend, Mr. E. Rook 
Carling. 


sufficient stretching of the contracted 
parts. 

2. Want of prolonged supervision, vvhicli 
may be due either to inattention 


on the part of the surgeon or to carelessness and neglect 
^ by tlie parents. 


3. Absence of recognition of the important part played by tbe 
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proper functional use of the foot in a correct position, 
and leaving off apparatus too early.^ 

In neglected cases the chief factor is delay in cornniencing 
treatment. The use of a deformed foot perpetuates the deformity ; 
vvallving with a corrected foot is the best means of cure, so that the 
earlier treatment is begun, the better is the outlook. 



F](}. 20S. I’Hi. 209. 


Ki<;s. 200-209. — Drawiii|».s of sonio Astragali rtaiu>vcil by the author from case-s of Relapsed 
('oiigenital Talipcfj Eqiiiuo- Varus. In all, A is the Rough Surface on the outer aspect 
of the head and neck of the Astriigalius ; R, Bony Ridge, which locks against, the lower 
cud of the Tibia ; B, Bony Tubercle (pretibular tulx'rcle), at anterior end of almoriiial 
external suifaci? on the head and neck of the Astragalus ; E, new facet for articulation 
t'f Astragalus with external inalleohis. 

Tvpk.s of Neot.ected and llELArsEi) Club-Foot 

1. Due to Insufficient Dorsiflexion at the Ankle. — I'he cause 
this, and in my opinion the chief cause of relapse in club-foot, is 
that tlie equinus deformity is not reduced in infancy and early 

’ The oppo.sitc error must bo avoiiletl. If the limb is kept too long in irons, the 
"^dural development is retarded and shortening often ensues. 
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childhood Tlio tendo Aclullis has been divided, but the foot 
cannot be dorsiilexed to less tlian a right 



angle, and in some cases not even to the 
right angle (Fig. 205). The cause lies prim- 
arily in the astragalus.^ 'l.lie upper and outer 
non-articular portion of the astragalus is seen 
to form a more or less quadrilateral surface 
(Fig. 210, A) interposed between the tibia T 
and cuboid P (Fig. 211), effectually preventing 


Fr;. *210. -View of ail Astra- complete upward flexiou of the foot. In fact, 


{'alus takfii from aliove 
from Ji sevt'i'cly Relapsed 
(.■jise of Cougeiiital Talipes 
fiquiiio- Varus. A, R, Ali- 
uoririal Quadrilateral Sur- 
iaee. R, Summit of Bony 
Ridge, causing locking at 
the Ankle-joint. 


before the anterior ligaments are divided this 
abnormal surface appears to be directly con- 
tinuous, and is approxiinatoly in the saim; 
plane as the otiter and anterior .surfiico of tlu? 
tibia ( Fig. 211). The appearances depicted in 
Fig. 213 .show how complete the bony block 


is. Figs. 206-210 are taken from astragali removed from relapsed 
and imperfectly cured congenital 


equino- varus. In Fig. 210 the 


liead and neck of the astragalus 
are inverted or twisted inward 
to a greater angle than normal 
In all thii cases, however, we see 
tlie more or less marked rough 
and irregular surface A, jinst 
described a.s being coterminous 
with the antero-exteriial surface 
of tliG tibia. In all, again, we 
see at B, a ])romiiieut l>ony 
tubercle, the ]>refibn]ar tubercle, 
which is often felt in these cases, 
even in infVints, on tlie outer 



/ 

l-r 

\a 

\* 

I 
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and upper aspect of the foot. 
The anterior edge of the upper 
articular surface of the astragalus 
forms a prominent lip R (Figs. 
206 - 209), obviously parallel 
with and projecting against the 
anterior edge of the inferior 


'k;. 211. — IRustnitiug the position of th^* 
iicighbouriiig bones in Fig. 210, and the 
obslaclo formed l.)y the rough Quadrilateral 
Surface A, K on the outer part of the neck 
and head of the Astragalus, which ellectiially 
l>rever>ts Normal Dorsillexion at the Ankle. 
T, Tibia. Cuboid. U, Upper Ronudary 
of Qiiadril.ateral Surface A, K, lr«:.kiii:r 
against l/)wcr Border of Tilda. A, Fibula. 


^ A- II. Tubby, “Discussion on the Treatment of Club-Foot,” JUrit. Med. J*nir. 
October 9, 1909. 
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iirticiilav surface of the tibia, and rendering it absolutely impossible 
io force the astragalus farther upwards — ^the im- 
possibility l)eing due not only to locking of the 
contiguous l)ony edges, but also to the fact that 
the l)ulk of the astragalus is greatly increased 
in front of this joint ; an increase which com- 
mences at the anterior and outer extremity, is 
tLxaggcrated throughout the quadrilateral rough 
surface A, and reaches its culminating point in a 
ridge It (Fig. 21o) at the anterior part of the 
ankle-joint.^ The treatment is obvious — remove 
lliii causes of oljstrnction, performing either partial 
or complete astragalcctomy. 

These obstructive conditions can be recognised 
by making an attempt to dorsiflex the foot, and 
noting the tension of the tendo Acliillis at the 
same time. It does not become firm and bard, 
but is yielding and elastic. Further, at a certain 
jioiiit in dorsiil exion the absolute resistance arising 
from a bony block is felt. The heel is often ill 
de.vclo})ed, and the skin i.s .soft and thin over 
ilie tu])erosities of the os calcis. The patient 
cannot ilex his foot, abduction to a proper extent is not possible, 

and be allows the foot to fall into 
its easiest position, namely, inver- 
sion, so that it rapitlly becomes 
varoid again. 

It is useless in this type of case 
merely to stretch the structures 
about the inedio-tarsa.1 joint, or to 
divide them. At all costs the 
astragalus, or part of it, and after 
astragalectomy the upper surface of 
the os calcis, must be made to fit 
into the ankle joint. The metlieds 
by which this can be accomplished 
are detailed on pp. 287, 288. 

2. The Congenitally Varoid 
Foot. — In this type (Fig. 168) 

' l am indebtetl to niy friend and eoUeague, Mr. E. Kock Carling, for the figures 
ihistrating the abnormal conditions of the bones in relapsed congenital equino-varua. 


Kig. 212. — View of a 
liiglit Foot from h 
(.last? of Relapsed 
Con^'fiiital Eqnino- 
V finis, 11, Bony 

Proiniiionci.* at outer 
>ide of head and 
neck of the Astra- 
galus. 



f'lG, — Virw of the parts during an 

Operation for Astiug.'vlrctomy on the 
foot in Fig. 212. T, Tibia. A, 
.\bnormal Snrlnco on tlie Astrsigalns. 
It, Ridge on the Astragidius locking 
figaiijst the tibia. K, Aluiorni.al Facet 
for Internal Malleolus. 
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pigeon-toe is a very marked eliaracteristic, and there is a genera) 
varoid twist of all the bones of the foot in front of the ankle joint. 
The foot is rigid and resistant, and feels as if set in plaster of Paris. 
In effect the inner side of the foot forms part of the circumference 
of a circle of no great diameter. The patient walks on the outer 
edge, the soft tissues being thickened, and corns and adventitious 
bursic present. 

3. In the tlilnl typ*' 11161*6 is a peculiar inwanl twist of the hed 
(Fig. 195), and if tlie affection be bilateral, when the patient stands 
the heels project inwards and are ball-like in shape, particularly 
when viewed from behind. This condition is due to twisting oi 
the os calcis, and with it the front part of the foot. The os calcis 
is tilted, so that its inner surface looks upward and inward, instead 
of directly inward, and its outer surface downward and outward, 
instead of outward. This type of deformity is difiicult to cine 
by means of apparatus or by wrenching, on account of the small 
purchase which can he obtained oii the os calcis. The writer has 
practised division of the ligaments and resection of tlie cfilcaneo- 
astragaloid joint with success. 

4. The most marked type, or what may be tfirmod 
clnhfoot, has the characteristics of tlie three above-mentioned types 
combined — the ball-like heel, the pigeon-toe, the inward twist of tlio 
foot, and the inability to Ilex at the ankle are all marked, I’ho soje 
of the foot looks directly inward, or it may l.)e upward and inwanl, 
the patient walks entirely on the outer side or even on the dorsum, 
and the part is truly clubbed (Figs. 214-218). 

Treatment of Neglected and IDaArsED Cluu-Foot 

This comprises also tlie tliird and fourth degrees wliich are seen 
both ill children and in adults. 

The third degree is an exaggeration of the second degrecj, hut 
with a much greater resistance of the foot to reposition. The 
impression given to the hand of the surgeon is as if tlie structures 
oft the foot were partially glued together. The clianges in the 
articulations and hones, described on pp, 232, 233, are well marked 
and are evident on external examination. Thus the tip of the 
internal malleolus closely approximates to the sca|)hoid, the cuboid is 
very prominent, and the head of the astragalus can be felt externally. 

I^rtfthe fourth degree all these changes are still more marked, 
and the external appearances are well shown in Figs, 214-218. 



FifJ. 217. Pr.;. 2 •> 

Kins. 2M-2lvS. — luvrk!v:iti* Type of Nou-treale«l Coiigeinkil Tali}>es Equino- Varus. 

)'!. 211 tlie Ttivevsioii of the Sole aiul liOiigiiudiHal Crease appears. The Heel is twisted 
entirely iiiwanl. aiul the 'rrc:ul is upon a promiiieiiee p.artly upon the Dorsum and 
liartly on the Outer Side, which is covered by a False Hursa. 

21.').“ -Front View of the .same. 

210. — ^'Phe Foot is laid vui its Posterior and Outer Part, so as to show the Inward 
flotation and Creasing of the .Sole and the CroWtling of tlie Toe.s, 

217. — 'PUe Usual Position assumed in Walking. 

21J3. — Posterior View of Fig. 217. 



274 


DEFORMITIES OF CONGENITAL ORIGIN 


SKO. > 


In dealing with these types we have a large choice of methods, 
some comparatively mild, and others involving severe bony operations. 
Formerly, attempts were made to cure tlie deformity of tliis type l.r, 
tenotomy, persistent manipulation, and gradual moulding of the fool 
in a Scarpa’s slioe. But this method, though successful, took months, 
and therefore surgeons liave been driven to devise more rapid menus 
of overcoming the dilliculties. 

"VVe now enumerate and describe the methods. They are ns 
follows : — 

I. Forcible liectifioation. 

(rt) After the method of Lorenz. 

(/;) After the method of Julius Wollf. 

XL Keduction by Wrencliing. 

III. By subcutaneous division of all resistant structures, followed 

by manipulation or wTenching. 

IV. Phelps’ Operation, or open division of resistant structures. 

V. Various forms of Bony Operations. 

I, Rapid Correction of the Deformity by Forcible Rectifica- 
tion. — The remarks wliich were made on the mechanical treatment 
of the less severe degrees of club-foot on ]>. 2.0 3 apply more forcibly 
here. iN’ot only must the foot be over-corrected, but it must he kept 
in this position until it sliows no tendency to relapse. Ifurtlier, tliis 
position must be maintained until the relations and shape of the 
bones have undergone a reversion to the normal. Finally, time must 
be given for the restoration of the mu.scular balance. The treatment 
merely begins with tlie operation, w])icli is not in itself curative, 
but simply serves to place the foot in the right line, Normal 
development is a matter of time and of considerable troubles nnd 
requires c*areful watcliing on the part of the surgeon. 

(a) Forcible Eectifir/itmi by Lorenzs patient 

is fully anjesthetised, and the various elements of the dciformity arc 
attacked in turn: first, the adduction at the medio- tarsal joint; 
secondly, the inversion of the sole ; thirdly, the e.\x‘essive plantar 
flexion of the sole ; and, fourthly, and most difficult of all, tin' 
plantar flexion or defective dorsitiexiou at the ankle. 

If it be the left foot which requires correction, the heel 
grasped by the surgeon witli his right hand, so that the themn 
eminence lies against tlie most prominent part of the os calcis ami 
eubc^d. Over the thenar eminence as a fulcrum the inverted foot 
is bent by grasping the fore-foot firmly with the left hand and 



rMAI*. IX 


CONGENITAL CLUB-FOOT 


275 


ciirrying it outwards, gently at first, but with gradually increasing 
if.rce, until tlie shortened structures on the inner side are felt to 
oive. This manaiuvre suffices for the less severe cases, but for 
tJuj more severe the wedge should be used. Tlie apex of the 
wedge is covered by a thick layer of indiarubber. The foot is 
laid on its outer side on the wedge, and the surgeon presses on 
tlie inside of the heel witli one hand, and on the inner side of the 
first metatarsal bone with the thenar eminence of the other, and 
by vigorous movements in a downwai*d direction the resistance is 
oiadiuilly overcome. Tlie foot should, finally, be so lax that it shows 
110 inward elastic recoil whatever, and can not only be held straiglit 
with the leg, but also can be abdueteil with a very little force, such 
as can be a[)plied with one or two fingers. 

The second stage is overcoming the inversion of the sole. 
Tlu‘ leg is grasped round the ankle hy the surgeon with liis left 
hand, and with his right the foot is forcibly twisted downward and 
laitward many times, and with gradually increasing force, until it is 
cvei'bKl, and tlie solo looks, not downward and inward, but downward 
and outwanl. It is easier to carry out this manoHivnj in liad cases 
if the foot is laid on the wedge so that the apex of the latter lies 
just in front of the internal malleolus. 

The third series of movements is designed to stretch tlie 
contracted jilantar fascia, and reduce the excessive concavity of the 
f?olc. This is done by grasping the foot with the right hand around 
till! lieads of the metatarsal bones, and steadily pressing the foot 
upwards against the resistance of the ankle joint and of the tendo 
Achillis, until the sole is Hat. 

The fourth part of the rectification is the most dilllcult. Its 
el>jcct is to force the astragalus firmly up^vanl and backward between 
tiu! malleoli. The tendo Achillis and posterior ligament of the ankle 
■ire divided subcutaneously. The patient is then turned upon his 
<acc, and the knee is bent to a right angle, so that the limb rests 
’•P'.ui the table with the leg upright. The surgeon now hooks the 
fiugiM's of Ins right hand above the projection of the heel, and with 
die palm of the hand and front of the wrist lying on the sole oi 
die foot draws upon the heel with the fingers, and presses the foot 
•steadily upwards into dorsillexion. The pressure is alternately 
and renewed until reduction is more than complete. Ihit 
lies the difUculty. There is often some degree of obstruction 
‘d tlio ankle, which refuses to yield. Lorenz often assists his 
lovrrage movement at the ankle by placing a bandage over the front 
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of the joint (Fig. 219), and pressing the foot upwards. He hns 
also devised a special wrench for the purpose of overcoming thr 
difficulties in very rigid cases. 

The main advantage of the operation is that, when successfully 
carried out, rectiliwition is rapid and complete. The disadvantag' ;^ 
are that great force is inquired and accidents happen, such Ms 
separation of the lower epiphysis of the tibia and fibula or fractinv 
of the bones of the log. In uirskilful hands so mueli bruising may 



Fl(f. 210. -Mftlio.l ol nvi'i’i-.ornirij' Ivjninns Di'lonnity by tlio iiso ol' :i Iruiilayi 
:umI fon;iI)Ii? iii;uiipnl;«.tioii (Lfjivnz). 


take place tliat interference with eircnlation may occur and possiMy 
sloughing. It also re(pnres no little*, personal exci’tion on the pa i t 
of the operator, and he will have to work very hard for at least 
twenty minutes to half an hour. It is astonishing, liowt‘ver, t'* 
iiote how a foot, at first entirely resistant, gradually yields in ihv 
various directions. Positions, wliich at first seem to be im])Ossiblr, 
are gradually attained, and at the end of the piocedure tlu', foot li'-^ 
limp in every direction, and can hvt placed fully in over-correction ’ 

^ A criticism which lias been niadf;, both njwm forcible manipnlaiioii and forci*'!'" 
wrdfScJiiiJg, is the jio.ssibilitj of tnbcrciilosis of the bones of the foot sii])crveinng. In 
case 1 bare known this to occur. In fact it is a marvel to me that after the extenj ivc 
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By many surgeons this procedure is regarded as the operation of 
clioice. Personally the writer prefers to use it in that type of 
neglected or lelapsed club-foot in which the inner border of the 
tiHjt is markedly concave and all the structures of the foot are 
rigid. It is manifestly im]K)ssible to divide subcutaneously all 
tlic aftected structures, and tliereforo forcible manipulation and 
wrenching, allecting every structure of the foot as tlicy must do, 
(M)ii8titute the lurst metliod of treatment. 

At the conclusion of the manipulations the foot will be some- 
wliat congested owing to the pressure of the lingers, hut it is warm 
Mild the circulation is good. It must now he fixed in a plaster 
kindagc in the over-corrected ])osition. A layer of cotton wool is 
:i|>pliod from the tips of the toes to the middle of the thigh. The 
layer should be thicktujcd over the external malleolus, and the wool 
ijiiist be placfxl evenly so that tliere are no wrinkles in it. A 
]»la.ster of Paris l)andage is now applied with tlie foot held abducted, 
ev(jrti‘d, and dorsiih'xed. Tlui bandage reaches from the tips of the 
Uk s to the middle of the thigh, and the leg is rotated outwards at 
IIjc knee-joint. i\s tlie handage sets, the over-corrected ])osition is 
liiaiiitaiued, and the liinh is held perfectly steady, so that no wrinkles 
may form and (muse jnxjssure on the skin. It is always advisable to 
i.iirry the bandage well up to the middle of the thigh, so as to 
I'outrol tlie (iversion oi‘ tlic limb; and if this is marked the 
kii(M 3 may be slightly (le.xed before putting on the bandage?. Before 
t.hi‘ jilaster is set entirely, windows are made over the ext(‘rnal 
iiuillcolus, the front of the ankle, and the hall of the great toe. 
Thesf? are tiu? spots where the circulation is most likely to be 
iiiipedLHl. The circulation in the tips of the toes is carefully 
watclicd, but if the windows have been cut in the plaster there is 
httlii risk of serious obstruction, although to the uninitiated such 
iUi event must appear inevitable. As a rule, tliere is little pain or 
^welling after tlie operation, and what ptiin there is arises from the 
l'V» rssnre of an ill-lltting handage, which should be cut away over 
die ])ainful spot. 

In {Hitting on a bandage it is very useful to place next thfe 
^''Umel liandage and under the sole either a flat piece of brass, 
the flange turned up on the inside and outside, as designed 
ky my colleague, Mr. E. Muirhead Little (Fig. 220), or a thin foot- 
fl 't(‘ of wood may be used. The former is better, as it can he held 

' si iu^ of tlio ligjimeiit.s and alteration in position of tlio bones which must take place 
form of reduction tuberi'ulosis is so seldom seen. 
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while the plaster is setting, and obviates the risk of inward twisting 
of the foot (Fig. 223). 



Fic. 220. — E, Miiirlie.u! Little’s Shoe for m.'iiii* 
tuiniu^ the t'onts'teil Position while the 
l»la.stt*r of Paris is setting. The Flanges 
are on tlie inner 8ule of the Foot. The 
yiioe. is now niiule of (Jalvauised Steel. 



Fn:. 221.- -View of the 
sann^ from al)ove. 


Earl}f Functioned Use . — So soon as the pain and discomfort 
have passed off, wliieli will be in tweiity-fuiir to forty-eight hours, the 



F!(!. 222. -A Side View of the ssinu*, with the Controlling Handle in position. 
It lits into two .Steel Loops on the luider snrfaee of the shoe, and ran l.»e 
reailily wUlidrawn when the plaster lias set. 


patient begins to use the foot, and, in order to etiualise the weiglil- 
beaiing surface, wedges of wood or of cork may be attached to the 



Fig. 223. — A Plaster P.andage has been apjdied to the Corrected Foot, which Is 
Indd in position by the shoo and handle. 


sofit of the plaster bandage. A slipper is used indoors and an ovei - 
shoe for out of doors. 
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At the end of a month the plaster has become loose and requires 
i cnewal. On taking off the bandage, the foot is capable of over- 
lorrection in all directions, but it is far from consolidated into 
its normal position. A second bandage is applied in tlie over- 
corrected position, "file patient gets about as before, and he is 
taught to walk with the limbs everted and somewhat abducted, so as 
to call into play muscles which have hitherto not been much used. 
The seciond bandage is left on for two to four montlis, and thou a 
walking apparatus or brace is applied, extending to the thigh, and 
so fitted into the boot that eversion is maintained. Plantar hexion 
is prevented by a riglit-angled equinus stop at the ankle, and a 
wedge is placed on tlie outer side of the sole and heel of the boot, so 
as to keep the foot everted and abducted. 

We ar(i now at the stage of support and active treatment. The 
lauseles of tlu; leg and foot, particularly the abductors and evertors, 
are mavSsaged twice daily, and the foot is passively manipulated into 
the over-corrected position. At tlie same time the patient is 
encouraged to carry out a<dive movements of abduction and 
eversion. When it is evident that the muscles have acquired 
suthcient power for this purpose the case is practically cured. 

Su- 2 >ercm(iiL — For a long period, liow'evor, an eye must be kept 
upon the patient for signs of relapse. This is a simple matter, but 
often deemed by tlie parents unnecessary, the result being that the 
treatment has to be commenced all over again. 

(h) Julitffi Md/iod for the Correetion of Confirmed Olid)- 

Foot. Wolff remarks ' “ that the ideal aim in the treatment is 
nut Old)' to correct the deformed foot, but to lead back to the 
normal condition all the as.sociated abnormalities.” The only way 
to do this is by means of “ function.” We should overcome the 
losistancti to placing the foot in a normal position, either at once 
ov in rapid stages. The ohject should not he merely a pulling into 
•si 1 ape, i)Ut so redressing the foot as to get correct static relation- 
ship, and then “ l^riiisforinalionsliraft'’ does the rest. His method 
ennsists in preliminary tenotomies in severe cases, then manual 
Fedressment, fixing the foot in gypsum. This process is repeat»l 
‘■very three to five days, and in about three weeks all resistance is 
‘juite overcome. The luiinber of stages is lessened if Kdnig’s 
‘Jiauipulations “ are used. The object of carrying out the operation 
‘!i numerous stages is to avoid severe injury to the foot. The 
^ ‘ )jrectioii is continued until a correct plantigrade method of 
^ Olub'Foof.y p. 112. Beitriigey Ceninilhl.f, Chir.y 2,0tli Nov. 1890. 
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pr6grossiou is possible. Tliis takes some weeks, and tlie patient then 
walks about as luiieh as possible in the bandage until Trana- 
format to nskra ft ^ lijis done its work. This takes from some months 
to a year. 

The method is ileseribed by Freiberg.' T’he patient is 
amesthetised, and the deformity is reduced by the hand so far as 
possible. The foot is held in the improved position by strips oi 
adhesive plaster passing from the dorsal surface of the inner border 
of the foot under the sole, and up to tlie outer aspect of the leg. 
The leg and foot are then covered with cotton wool from the 
tuberosity of the tibia to the tij)s of the toes, and a plaster bandage 
is applied. As the })laster is hardening, the position of the foot is 
still further iiu])roved by ]>ressing the heel downward and the 
fore-foot upwanls and outwaj-ds. Two fenestra are cut in the 
plaster at the points of gj’catest pressure, oms over the external 
surface of the ankle, and the other over the internal surface of tlie 
great toe. If tenotomy is necessary it is nsnally jievfonned as a 
]ireliminary operation several days before forcible correction. 

On the third or fourth day aft(3r the opmutioii, a wtMlgc-shtiped 
section is out from the l>aii<{age on the outer sidt‘ of the ankles joint, 
and a linear division is made aronnd the inner side of the ankle so 
that the leg and the foot parts of the l>aiidage arc? separated. 

Tlie leg being held linuly, tlie foot is forced outwards and 
upwards to the extent that the wedge-shaped o]>ening in tiu' 
plaster allows, and the two sections are tlien united by a plaster 
bandage. At intervals of some days larger wedges arc? romoved, 
and the manipulation is repeated until the patient stands with 
the foot everted, aliducted, and dorsillexed. In bad cases it is 
advisalile to remove the plaster altogether at the end of five (lavs, 
re.poatiug the manipulation and relixing the foot, and this is again 
carried out unlil it is in good po.sition. Tlieii the plaster bandage 
is emvered with strips of pine sluivings, secured liy a crinoline 
bandage painted witli ghu?. After this is set, the heel is covered 
with a thin silicate baiidagtj, a shoe is fitted to the foot, and the 
jmtieiit is encouraged to walk. This form of dressing is used until 
transformation of the deformed part is complete. 

Tlie first stage, then, is the stage of primary correction, and occu- 
pies a week to a niontli, Tlie second stage is tiiat of support and 

^ W tins is meant iiillue.noe of funetioii in the right direction in rciiiodellii'.-' 
(lefornied hones into normal slia])es. 

- Mfidkal KewSf 29th Oct. 1892. 
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transformation ; the third stage comprises massage and exeicises, 
with general supervision. 

I>oth these methods, namely, tliosc of Wolff and that now 
cuiTcntly described as Lorenz’s, have boon tlie subject of much 
criticism. Tims Koclier maintains that the severer cases of club-foot 
are ca])able of gradual correction only, and rapid correction must 
lead t() tearing of the capsule at Chopart’s joint, or fracture of the 
bones. Wolff, however, says that the loot as a whole gives, ami not 
Ohopart’s joint especially. Injuries arise when osteoclasis is done, 
but are not traceabh', to forcible manipulatiou oidy. Volkmanu 
criticised Wolff and failed to see how the method which had been 
used unsuccessfully hundreds of times by others should in WollTs 
hands give good results. Wollf replied to him hy showing a young 
man aged niiieU'en of the severest congcmital type. In twenty-three* 



Fi<i. 224. — 'riie II, 0. Thomas Wreiu-li (llohert 


(lays after the commoneement ed' treatment the patient was walking 
with tlu* foot in the over-corrected position. 

Tlic rela])ses are, due to the surgeon being content with }>artial 
correction. It is quite certain that the club-foot lixed in calcaiieo- 
valgus never rela])ses if sufheient care is taken to restore the 
Jiiuscnlar balance. 

11. Reduction by Wrenching. — A very large mimber of 
wrtiuches and osteoclasts have been devised. The best form for 
treatment is the 11. 0. Thomas wrench (Fig. 224). I have 
iiiodilied this in the following directions : — The wrench as a whole 
is larger and stronger. The metal of the arms is of an oval shape 
from side to side, so as to alVord a. larger surfji.ee of contact with tin* 
foot, and the upper arm, instead of being straight, is curved, so as to 
'it more closely to the convex surface of the dorsum or the convex 
'Miter edge of the foot (Fig. 225). 

W. Thomas of Birmingham, arguing that force cjinnot be applied 
■ atisfactorily fioin the side, as in the H. 0. Thonuis wrench, has 
rdso designed a wu'onch (Fig. 22G). AVhile it has tiie advantage 
ehiimed by its designer, its disadvantage is that when it tits closely 
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it constricts tlic foot completely, and may cause interference with 
the circulation. 

Some other useful wrenches are Vincent’s modification of Itobin- 
Molliere’s tarsoclast, which I have seen used very effectively at 







hnj. — ihe fiiitlior s iiioihhcfititm of H. O. Thomas Club-hoot Wn‘in‘h. 1 lie appiiratus 
is heavier and more jiowerful than the original. The Upper Ann is Mirved So as to 
fit the Dorsum of the Foot, anil both arms A and li are oval on seetion (Down Jiros. 
Catalogue). 


rilopital de la Charite at Lyons. Lorenz has desi‘,nicd and uses a 
wrench, ^lost of the other wrenches are complicated.^ 

Tiie method of using the H. 0. Thomas wrench or the author’s 
modification of it, is as follows : — After preliminary tenotomy and 
syndesmotomy the wrench is applied. For the inversion deformity 


Fio. 226. — W. Thomas’ Wrench. The advantagi? flainifd is that the a|.'plication of forr 
is exactly opposite the point where it is required (Down Bros. Catalogue). 


of varus, the ])ins of the wrench should grasp the foot on the inner 
side and be sufliciently tightened to prevent all danger of slipping. 
The upper pin should be against the astragalus (Ing. 227), and tlic 
foot forcibly rotated outward, counter-pressure being applied by the 
operator’s hand, which is placed against the lower end of tlie fibula. 

For the equinus deformity the position of the wrench is tlic 
same, but the handle should be made to work in the flexion axis of 
the ankle-joint (Fig. 228). To correct the adduction deformity at the 

* Full de.soriptions, with figures, of Uie various forms of tarsochists are found in the 
TmiU chiruTfj'ic orthopidique (Rcdard), and in DeftmaUies of the llumin Foot 
(Walsham and Huglmsj. 

^ Personal communication from Mr. Robert Jones. 
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mid-tarsal joint the upper end should be placed against the cuboid, and 
the lower behind the first metatarso-phalaiigeal joint (Fig. 229). The 



Vk;. 2'JT. — Ik'diu tion of the Varus Part of the Deforiuitj' hy the 11. O. Thomas VVreneh 

(liobert Jones). 

sliucturcs\)ii the inner side sliould then be stretched. The twisting 
and bending are done quickly and forcibly, and the foot is iminedi- 



Fid. 228. — ReJnction of the Kquimis Portion of the Deformity (Robei’t Jones). 

ftely ndeased. Holding the foot in the bite of the wrench too long 
tnay result in a pressure sore.' The keynote of treatment consists 
tlie extent to whicli the stretching is carried. It should be to 

’ This can be obviated by placing a strip of rubber or ti layer of wot cloth between 
piiia and the foot. 
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such a degree that the foot is temporarily paralysed, and lies limp 
in the liaiid. A retention splint is then applied. After two or 
more days, depending on the degree of the deformity and tlie severity 

of the wreneliing, resiliency of 
the foot begins to return, and 
the wrenching is repeated. To 
anticipate the inward rotation 
of the tibia and fibula, one hand 
holds the leg below the knee 
and lixes it, wliile the other 
grasps it alxAi? the ankle, and 
atteuipts by a twisting move- 
ment to overcome the rot al ion 
of the tibia. This mameuvro 
should be [>ra,ctised freipiently. 
The in every case must be 
over-corrected. 

Dfmgci's d/ Wrvnrhrs. — Ac- 
cidents liave luippeiied from their 
ii.se. Tliose remarks a|)p]y, not 
so much to the fl. O. Thomas, as 
to the more fonnidalde varieties of wrench. Tearing oi‘ the skin has 
occurreil, particularly across the oblique crcasi^ on the inner side of 
the sole of tlie foot. Sloughing* of tlie skin from prolonged prossuri*. 
of tlie wnmcli ha.s been produced, ( laiigrene follows, not from the 
wrenching, but from the pressure of the pla.ster bandages, allowance 
not having been made for the siibsecjnent swelling of Ita! foot.^ 
Inexperienced ami careless surgeons may separate the (i[>ipbysis or 
fracture the bone.s of the leg. The latter event is not so serious, 
and in some cases, if exce.ssive inward rotation of tin* leg is ]>re.seiit, 
tlie bones are fractured of set pnrjiosc to p(;rmit the reduction of 
inversion of the limb. 

Wreneliing is not call(.*d for in the less degrees of chib-lV)ot, but 
in neglected and coiifirnied cases it is of great value. ^Vfter the 
opeiation either retention-splints or plaster may ])e n.sed. fn the 
latter event the circulation must be carefully watched. 

III. Subcutaneous Division of Resistant Structures, followed 
by Manipulation or Wrenching. — We have already carefully 
enum^ated those structures which oppose reduction. All these arc 

^ Vincent of Lyons states that he ha.s had to deplore one case of gangrene from this 
cause (panij)hlet}. 
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dividiHl and the wound allowed to heal, and^ in a few days the foot 
foived, oithei* by the hand or by wrenches, into an over-corrected 
position. This method is suitable for those cases in winch the 
deformity is mainly focused about the medio- tarsal joint, but not 
for those in which it is more eijually distributed over all structures 
of the foot. 

IV. Phelps* Operation or Open Division of the Resistant 
Structures. — 'rins operation is more freipiently done in America 
tlian in this country, and many good results are said to have been 
obtained by it. The nature of the operation is an open incision 
through tlu* contracted structures in the sole of the foot, combined 
with forcible riictification of the deformity. It is therefore manifest 
that when the deformity is mainly liony the operation is not likely 
to a (ford com|>lete ndief. 1 "airly good functional use of the foot 
ol'Uui follows, ])ut ndapses are frequent, and the contraction of the 
scar often causes considerable trouble. It is not adapted for very 
severe oases, and, further, it in no way helps to overcome wliat is so 
pmvsisteiit a feature of relapsed cases, namely, the absence of power 
of conijilete dorsitlexiou at the ankle. It can never be an operation 
«)f general utility, but is only available for very selected cases. By 
his subsequent nioditicatioiis, wliicli comprise operations on the bones, 
(he originator ap[)ears to the writer to have acknowledged the 
iiisuflieiency of his (irst procedure. Phelps often found it necessary 
to divide the neck of the astragalus and to chisel through the cuboid 
bone before lie could obtain permanent rectification. 

It is dillicult to obtain a true estimate of the value of the 
opmation. It appears, however, that when done for mild cases it is 
uiiiiocessary, and that good results might have been achieved by 
siinplor methods ; also that when done fi.n* bony deformity it has not 
been successful. Tli(> operation has never impressed the author as 
B(‘i(mtilic, skilful, or satisfactory. The stages of the operation are as 
I ' (Hows : — 

An incision is made from the tip of the internal malleolus to the 
middle of the sole of the foot, and all the structures, except the iu- 
tcrnal plantar artery ami nerve, are divided right down to the bfme. 
riiese structures include the tibialis {intious and postimis, the plantar 
fascia, the abductor pollicis, the flexor brevis digitorum, the (lexer 
Iciigus digitorum, the wliole of the deltoid ligament, the astragalo- 
"caphoid capsule, and occasionally the tendon of the peroneus 
longus. As the tissues are identified and divided, repeated attempts 

made to correct tlie foot. Finally, the teiido Achillis and 
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posterior ligament of the ankle joint are severed. Much blood is 
often lost at the operation, and it is advisable to use an Esmarch’s 
bandage. It is not essential to preserve the internal plantar artery 
and nerve, but it is better to do so if possible. 

After the operation a large gaping wound is left on the invSide of 
the foot When all liiemorihage has been stopped, this is covered 
with green protective and the wound dressed with gauze. The foot 
being held in a corrected position, a plaster bandage is applied, and 
the limb is elevated. Tlie large gaping wound closes by granulation 
in from one to three months. The piaster bandages require frequent 
changes. 

A dihiculty in the after-treatment is tlie tendency for the edges 
of the skin to become inverted and to form the shelving sides of a 
deep dep>ression. Attempts have been made ]>y Mr. Arbutlniot 
Lane,' Mr. T. H. Kellock/ and Mr. Muirhead Little to obviate this 
by applying a large skin graft over the wound, or by sliding a ilap 
of skill from the outer side of the foot until it can bo adjusted over 
the wound. Thus comparatively rapid healing has lieen secured, 
and re-contraction can lie avoided. Bradford and Lovett*^ advise 
that the incision should be made as follows : — From the tip of the 
internal malleolus to the under surface of the first inetatiirsal l^one, 
and, if required, a cross incision across the sole of the foot from the 
middle of the long incision, but it is desirfible to avoid this .if 
possible. Or, a triangular incision with its apex towards the ankle, 
instead of cross cutting of the skin and hiscia, is equally efiicieiif, 
and diminishes the gap after correcting the foot.' 

Tlie later modifications of the operation consist of osteotomy of 
the neck of the astragalus, or the removal of a cuneiform .section 
from the os calcis. If these additional procedures are called for, \]m 
same result can be obtained by subcutaneous section of the struc- 
tures on tlie inner side of the foot and section of the bones, thus 
rendering the large open wound on the inner side of the foot 
entirely unnecessary.' 

^ Lamst, 18th August 1893. 

30th March 189r>. 

" Orthopedic Surgery^ 3rd edit. |>. 537. 

^ Jonas, Annals of Surgery^ April 1897, p. 440. 

The literature of Phelps’ operation is extensive. Some of the references are as 
follows ^—Pfulps* Method of J'reatinjf Cluh-Foot, A. Philipson ; Arch, f. Min. 
Chir. IVl. xxxii. S. 989 ; and Annals of Surg, vol. viii. p. 4,'I9 ; G. Krauss, Dcul, 
Zcitjichr^. Min. Chir. lid. xxvii, Hefte 3, 4 ; and Ann. of Surg. vol. ix. p. 306 ; 
V. Mac^iizie, Trans. Am. Orth. Ass. vol. iv. p. 48; Willard, T.A.O.A. vol. v. p. 225 ; 
Phelps, T.A.O.A. vol. v. p. 232. 
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V. Operations on the Bones. — These are classified according as 
they are designed for the relief of : — (1) Twisting inwards of the foot, 
mainly situated about the medio-tarsal joint; (2) Loss of dorsi- 
llexion at the ankle; (3) Conditions (1) and (2) combined; (4) 
Tilting outward of the upjjer surface of the os calcis. 

1. For imvard twist of tlie. foot. We have already, in describ- 
ing rhelps’ operation, alluded to osteotomy of the neck of the 
astragalus. We shall speak of {a) Astragalectomy, partial or entire; 
(b) Tarsectomy, either wedge-shaped, or simple removal of the 
anterior part of the os calcis for this type of deformity. 

2. For of dordflexion at the ankle. The operations usually 
practised for this are {a) Astragalectomy, either partial or complete ; 
{h) Separating the lower end of the fibula from the tibia, so as to 
widen the transverse axis of the ankle joint. 

3. For condiflo/es 1 and 2 comhined^ or the severe forms of 
rigid and neglected club-foot. Cases are often met with, which 
re(piire removal of the astragalus with subcutaneous section of the 
.structures on the inner side of the foot. This operation generally 
sidiices to overcome the deformity, both at the ankle and medio- 
tarsal joint. In the worst cases astragalectomy must be combined 
witli cuneiform tarsectomy. 

4. When (he hall-sl/apd heel is present and the os calcis is 
tilted in the way above mentioned, resection of the calcaneo- 
astragaloid joint is called for. 

We may infer from the preceding paragraphs the indications 
for the various forms of opieratious upon the bones. 

Astragaketomy. — This operation was first perfoimed by the late 
Mr. iiund of Manchester, and of all the operations on the bones is 
that wliich is most generally useful. Tlie simplest method of 
removing the bone is to make an incision commencing about two 
inches above the tip of the external malleolus downwards and 
forwards to the base of the fifth metatarsal bone, cutting at once 
down to the bones. No important structures are divided. The 
^oft, parts are rapidly reflected over the dorsum of the foot, and tlie 
fistragalus is exposed. Some difficulty is often experienced dn 
dtitermining its outlines, it is sometimes so distorted that the 
ruvrnial guides are lost (p. 270). Very frequently there is a large 
external non-articular surface tailing oil' anteriorly into a 
I 'I mminent tubercle, the prefibular tubercle, situated in front of the 
cN'tcrnal malleolus (p. 270). The bone itself is also displaced 
downward and forward, and therefore the ankle joint appears to be 
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farther ii}) the limb than u'siiaL This deceptive appearance often 
causes difticulty, and we liave known the scaphoid -to be excised in 
the belief that it was part of the astragalus. After the soft tissues 
have been reflected from the bones, the position of the ankle joint is 
identified, and then the astragalo-scaphoid capsule is cut through. 
Much time is saved in removing the astragalus in adults if tlie neck 
is (jompletely sawn tlirougli, and the bone removed in two pieces, 
the anterior part being taken away first. The chief difficulty in 
removing the posterior part is on tlie inner side, but the bone should 
bo seized with a strong pair of forceps and twisted on its attachments, 
which are thus made tense, and divided with a knife close to the bom^ 
If tlie foot does not come into good position, that is, if inversion 
remains, the anterior part of the os calcis should be excised. In 
order to remedy tlie inversion deformity the whole of the astragalus 
must 1)0 removed. Partial operations, such as alflation of the Iiead 
and neck, are insufficient and are frequently followed by relai)8e. 

Before undertaking astragalectomy all tlie contraction of the 
soft tissues should be treated. Astragahictomy is nut indicated as 
a primary operation in childhood. It is to be reserved for relapsed 
I'lnd eonfirnied club-foot. 

2. Zosa of Do r. si /fej' ion at the Ankle . — This is tlio most persistent 
of all forms of residual deformity after the treatment of clnh-foot 
by the less severe measures. It is also the most usual cause of 
relapse. We liave repeatedly said that the cliief difficulty in a 
complete reduction of club-foot is the impossibility of forcing, even 
by wrenching, the broad anterior portion of tlie up]>er tirticukr 
surface of the astragalus backward and u|)war(l, so as to make ii 
fit into the ankle joint. This difficulty is overcome, either by 
separating tlie libulti from the tibia, so as to permit the liead of the 
bone to be forced back, or by jiartial or complete astragalectomy. 
In the les.s severe degrees of plantar flexion tlio mortise of the 
ankle, joint may be widened by separating tlie bones. After divisiuu 
of the teudo Achilli.s and thorough section of the posterior ligtiments. 
an incision is made over the anterior aspect of the anterior tibio- 
fibular articulation, and the ligaments are completely divided. A 
chisel is then inserted, and the bones prised apart; the astragalus 
is replaced, and the wound closed. If it i.s found that this is in- 
sufficient owing to the resistance of the interosseous ligament, tlic 
incision can be continued downwards and outwards towards the 
base^f the fifth metatarsal bone as a preliminary to astragalectomy. 

In some cases partial, in others complete, astragalectomy suffices; 
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Mild I am accustomed to make this distinction between tliem. 
If the foot itself is entirely straight with the leg, and tlie deformity 
is only at the ankle joint, partial removal sullices. Hut if inversion 
is combined with al)sence of dorsitlexioii the whole bone must be 
removed. 

In partial removal the upper half of tlie bone is taken away, 
(.are being taken that the section is somewhat oblique downwards 
and forwards, so as to prevent locking of the remainder of the 
astragalus against the anterior edge of the articular surface of the 
tibia. Extended experience has led me to believe that the shape of 
the foot is easier to maintain in these cases after partial than after 
i‘iitire lemoval. Eree movement at the ankle must not be sacriiiced 
to iesthe.tie considerations. 

After complete astragalectomy the greatest care should be taken 
to over-correct the foot and to keep it so for a long time. The 
patient then walks with a functionally perfect foot, and beyond the 
existence of some slight shortening its movements are excellent. 
As the cartilage on the tibia and fibula is not interfered with there 
is no likelihood of ankylosis at the ankle. 

o. When, in severe i!ases, inversion of the front part of the foot 
is euinhine.d nrith flniltatioa of Kpirartl rnorunrut at tJn' tmide, 
astragalectomy is indicated. In still severer cases it is necessary 
to perform a cuneiforiii tarsectomy as well. Before doing this, all 
the structures on thc^ inner side of the foot are lengthened, as 
much as possible, by tenotomy, wTcnching, and the vise of the plaster* 
of l^aris handage or Scarpa’s shoe, and it is only when these are 
found ineflective tliat tar'sectomy should be performed. It should 
never be done in young children, and is to be reserved as an 
i>peration for coiifirmoid and neglected deformity. 

Wliile tarsectomy is a very useful operation, yet it is in a 
^eiise a confession of IViilurt'. In club-foot, the causes of the 
di^fonnity are situated entirely in the inner segment of tlie foot, and, 
as we know, rational treatment consists in lengthening this. To 
have this still contracted more or less, and then to shorten the 
outer lengtheiK'd and oveigrowm segment of the foot in onh'r to 
♦■'uujKjiisate, does not seem a very rational procedure, Init in ])ractice 
h' W’orks xvell. A great deal has been written on tarsectomy, and 
h« ated discussions have taken jdace, but we must take facts as they 
If we cannot lengthen the inner side of tlie foot w’e are 
'oveed to shorten tlie outer. 

Tarsectomy , — The operation is a simple one. An incision is 

VOL. I u 
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made from the tip of the external malleolus to the base of the 
fifth metatarsal bone, and the soft parts are rapidly raised from the 
dorsum. The peronei tendons are preserved if possible ; if not, 
they are divided, turned aside, and after the bone has been removed 
united with silk. The surgeon then determines the size of the 
wedge to be removed, and working from the dorsum with a chisel, 
cuts out a sufficient portion of the bones about the medio-tarsal 
joint to enable him to restore the foot to a straight position. The 
operation is .done irrespective of the joints, the immediate object 
being to restore the foot to the straight line. The wounds are then 
closed, and the foot is retained in proper position until they are 
healed. Then for several months the foot is kept in plaster 
bandages. 

On tlie whole, in selected cases, the results are quite satisfactory. 
There are, however, some risks involved. Unless rigid aseptic 
precautions are taken, suppuration follows. The cleansing of the 
skin should be very tliorough. In old-standing cases the corns 
and thickened skin require very careful attention. They should bo 
soaked witli liquor pota.ss(e, and the part tlien sterilised with ether- 
soap, turpentine, and methylated spirit, and finally compressed with 
1 in 2000 biniodide of mercury solution. This process may have 
to be repeated four or five times before the skin is sterile. 

An to the appearance and utility of the foot after the operation, 
the shape and outline of the foot are often perfect, but its natural 
elasticity is somewduit diminished. Still the patient can often 
eventually walk without fatigue for many miles. 

4. Operations for the lkdl4ike or In-twisted Heel . — In some 
instances it is sufficient to divide the ligaments connecting the 
astragalus and os calcis. This is best done fr(»m the inner side. 
.An incision is made horizontally along the line of the calcaiieo- 
astragaloid joint down to the deep fascia. A periosteal elevator in 
then inserted beneath the posterior tibial tendons, the posterior 
tibial artery and nerve, and they are lifted away from the bone. 
Working beneath tliern with a sharp narrow-bladed cliisel all the 
Ifganients are completely divided, including the interosseous and the 
external ligament, and the tendo Achillis is severed, and then the heel 
can be brought easily outwards. If, on account of the alterations in 
the shaY)e of tVie l)ones, this cannot be done, portions of them arc 
removed until the natural position of the heel is restored.^ 

V' 

Litlj'.atcuk nr rAnsi-xTOMY . — Sotuo refernners are: Little, Pmctictd Ohscrrnlio;'^ 
on th^ Trcalvitid of Clnh^Foot, ard e,{. p. .305 ; V«rl>(;lzi, Caitndhl. f. Chir. No. x.v 'v 
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Amputation of a talipedic foot is very rarely necessary. It is 
justifiable (1) when the previous treatment has been tried and 
fiiiled ; (2) When the patient is unable to give the time necessary 
Tor X).rolonged treatment; (3) If the whole foot is disorganised by 
i^iippiirating corns and burste, and necrosis of some of the bones ; 
(j) In some excessively painful forms of talipes. 


OTHER VAHIETIES OF CONGENITAL TALIPES 
Talh'ks F.qcim s 

Si/tiont/ms — French, Pied hut equm ; German. Pferdefuss, 
Spitzfuss, 

Occurrence. — 'Palipes e<iuiniis is one of the rare congenital 
deformities. Little recorded 2 cases and Adams, 3 cases. Whitman s 
statistics show that of 2103 cases of congenital talipes only 40 
were equinus. Of 311 congenital eases of my own, 14 were 
examples of equinus. 

In the congenital variety of talipes e(|iiiims the heel is raised and 
the arch deepened ; the foot is in a direct line with the leg, and 
tlieve is no weakness about the medio-tarsal joint. This contrasts 
with the condition which j^J'^vails in paralytic cases, where the 
front part of the foot is dropped so that the head of the astragalus 
and upper surface of the scaphoid are very prominent. 

In congenital equinus the deformity is as a rule slight, and in 
some cases it can be overcome by simple manipulation or by using 
a inalleable iron splint bent to a right angle and applied to the 
back of the leg and sole of the foot, AVlieii these measures are not 
sufiident, tenotomy of the tendo Achillis, succeeded by the wearing 
of a varus shoe or a rectangular tin-shoe with (piadrant at the ankle, 
ctfccis a cure. 

1-77; Ltmcct, Feb. II, 188S, and Oct. 14, ]893, p. 921 ; Ibivies-Colley, Med. 

''hif. Tritns. 2nd series, toI. xliii., .1877 ; KCmig, Ceateatbl. f. Vhir.., ISSO, No. xiii. ; 
Ibjpjifoclit, ibid., March 18, 1880 ; Mcnsel, Und. No. xi., 1880 ; Hartley, “ Operath'^^ 
Lf'atiaont of Club-Foot, ’ Ann. of Unnj.., March 1894 ; l.)e F. Willard, Trans, of (h'ih. 
vol. V. p. 225; Bradford, iht'd. vol. i. p. 89; A. C. Ramsay, .Inn. of Surtj. vol. 

p. 128 ; Gibney, Ann. uf vol. xi. p. 384 : Ewen, B.M.J.., Oct. 17, 1891, 



292 


DEFORMITIES OF CONGENITAL ORIGIN 


SKC. 


Congenital Talipes Calcaneus 
Synonyms — French, Pied hot talas ; German, Ifarkenfuss, 

111 the congenital form the deformity is rare. Bradford aip] 
Lovett^ have met with 28 eases in 1660 of congenital deformity of 
the foot. Whitman “ has noted 47 in 2l0o, and the writer has 
seen 6 in 311 cases. William Adams said that “it was the rarest 
of all forms of congenital club-foot ” ; tlie collection of statistics, 
liowever, now quoted disproves this statement. 

Aspect of the Foot in Congenital Calcaneus. — The foot is 
perfectly normal in shape, and is dorsiflexcd upon the leg and held 
by shortening of the extensor muscles, at an acute angle. There is 
no increased arcli to the foot. Indeed, if the cases are seen ami 
treated before walking is commenced, the sole of the foot is ilat. 
Occasionally, slight deviation ()f the foot to one side or the otlicr 
occurs, and the deformity is either calcanea - varus or calcaneo- 
valgus \ sometimes, transverse folds are seen on the dorsum nf 
the foot. 

The complications of congenital calcaneus are genu reciirvatuiu. 
varus of the opposite foot, complete or partial absence of the libula, 
tibia, tarsal bones, or deficient and defective toes. Spina bitida, 
hydrocephalus, and cleft palate are sometimes associated with* tlie 
deformity. 

There is little or no displacement or alteration of the bones ol 
the foot. The anterior ligaments of the ankle joint are shortenc?d, 
and the posterior are lengthened.^ The muscles contracted are the 
extensors of the toes. Lonsdale ' has described a rare complication 
of this form of club-foot, namely, rigidity of the knees in mi 
extended position with Ilexion of the thighs, and I have met with 
this condition in two cases of congenital cerebral diplegia. 

The prognosis is good as a rule, and the cases are readily cured 
except when absence of bone complicates the deformity. In the 

• ’ Orth. Surg. 3rd ed. {>. 551. Ibid. p. 807. 

^ Dr. Gritfiths of Cambridge {B. Med. Dec. 30, 1893) describes a case of 

symmetrical talipes dorsalis in an acej)balic fietu.s. There was .spina bilida extciidinir 
from the skull to the mid-Uunbar region. “The alTHcted foot is sharply drawn up'v;i)’'.s 
at the medio-tarsal joint so that its dorsum lies against the anterior surface of tlic 
but the 08 calcis is horizontal.” Dr. Griffiths’ ca.se is intereating, as it sIiowm tin? 
evoj^tion of congenital calcaneus. It w possible that the unbalanced action of thf 
extensors acts first by liyper-extension of the medio-tarsal joint, and secondly at. tin- 
ankle-joint, as development proceeds. '* Lanrxt, Se])t. 185,5. 
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iiucomplicated cases, wlien the child commences to walk, the calf 
muscles acquire considerable power, pull up tlie heel, and bring 
the Iront part of the foot to the ground, so that the balance is 
maintained. 

In the treatment of these cases it is sulFicient in young infants 
to extend the foot daily several times and rub tlie posterior muscles; 
or the foot may be extended under an amcstlietic and place.d in a 
retention apparatus. Probably the best form is a malleable iron 
splint which can be removed twice a day for rubbing the leg, and 
its angle altered as the case requires. Tenotomy of the extensors 
and plantar flexion of tlie foot in a tin-sho(3 witli a quadrant, or 
retention in plaster of Paris are necessary if the child is over one 
year of ago, and if the foot cannot be extended Ijcyond the right 
angle under an anaesthetic. 

The a[)pearances in congenital present a marked contrast to 
tliose in pmralytic calcjineus. In the former the deformity is at 
tlie ankle joint only ; in the latter it is at both the ankle and 
medio-tarsal joint. In the former the muscles are not wasted, the 
leg is Jiot cold, although the gait is awkward and slow. In 
[jiiralytic calcaneus tlie heel strikes the ground lirst, and tlie fore- 
part of the foot daps down afterwards. 

PoNGKNiTAn Talipes Oal(’Axeo-Valgus and (‘alcanko-Vaiujs 

They are very unusual deformities. Whitman found calcaneo- 
valgus pre.sent in 87 of 2108 cases, and calcaneo-vaius in 10 of 
2108. Wo liave met with calcaneo- valgus in 21 cases and caloancu- 
ViU'us in 2 cases of 811 congenital club-foot. They arc therefore rare 
<k*foi’inities. 

In congenital talipes calcanco-valgus the appearances of the 
foot are somewhat striking. The heel is depressed and the arcli of 
the foot is lost. The outer border of the foot is raised, everted, and 
concave, and the inner iKwder is lowered and convex. The portion 
of the foot anterior to the medio-tarsal joint is twisted so that tlie 
scaphoid, cunoifonn, and the tliree inner metatarsal bones a«e 
polled outward as a whole and depressed ; while tlie cuboid and 
the two outer metatarsal bones are raised. The ligaments on the 
outer side of the foot are shortened, and those on the inner side 
lengthened. The muscles in a state of tension are the peronei 
aiHl the extensor longus digitorum. And sometimes they require 
vision. 
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In talipes calcaneo- varus the heel is depressed and the inner 
border of the foot is concave. 

A peculiar twist in both these forms of congenital club-foot 
renders them somewhat difticult to treat. The main deformity 
of calcaneus often gives no trouble in treatment ; but unless the 
associated varus and valgus are slight the foot does not present 
a very shapely appearance afterwards. Sufficient indications for 
treatment are given under the headings “ Varus,” “ Valgus,” and 
“ Calcaneus.” If the treatment be commenced quite early in infancy 
it is found that persistent massage, supplemented by retention 
apparatus, suffices to cure all the slighter grades of the deformity. 
In the more marked forms, tenotomy is called for during the first 
month after birth. 


Congenital Talipes Varus 


Varus is said to be a rare deformity. Whitman states that he 
found it existing in 89 out of 2103 cases of congenital deforinity 
of the foot, and we liave noted it in 44 of 311 cases. If all eases 
of slight pigeon-toe were included in the list, the number of varii?-' 
cases would ]}e greater. In some infants the great toe is greatly 
adducted and almost endowed with prehensile power. In the 
more marked forms of congenital talipes varus there is contraction 
of the inner bands of plantar fascia and of tlie muscles and tendons 
on the inner side of the foot 

The treatment of congenital varus has been detailed in 
Chapter X. dealing with erjuino-varus, so tliat it is only necessary 
to summarise it in this place, 

1. In infants when the deformity can be nearly or entirely 
reduced by tlie pressure of the hand, manipulation and tlie use of 
retention apparatus are called for. loiter on, walking instruments 
with a varus T-strap are necessary. If there is rotation inward 
of the bones of the lirulj, tlie brace sliould be carried up to the 
thigh or to the pelvis if inversion is persistent. A varus splint 
for night wear is advisable. 

2. Cases which resist an attempt made by the hand to reduce 
the deformity require tenotomy of the tibialis anticus and posticus, 
with section of the plantar fascia and of the internal lateral ligaments 
of ankle. Tlie foot is then placed in a retention apparatus, 
either a malleable iron splint or plaster of Paris, and manipulated 
frequently. When the deformity is fully reduced a walking 
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apparatus of the same kind as in the first degree should lie 
ordered. 

3. Resistant cases can be reduced by tenotomy and fasciotomy, 
or by wrenching, either with the hand or the li. (*). Thomas wrench. 

4. Tenotomy and tarsectomy are called for when the patient 
is an adult, when the preceding treatment has failed after thorough 
trial, and when there remains no hope of reducing the deformity 
by less severe means. 

Congenital Valgus 

According to Whitman s statistics this deformity is second in 
order of frequency, namely, 144 cases of 2103, and according 
to Bradford and Lovett was met with in 123 of 1600. In the 
statistics published by Tainplin of 1780 deformed feet, 42 were 
examples of congenital valgus. In 17 both feet were atfeeted. In 
15 other cases, not included in the above 42, valgus was present 
in one foot and varus in the other. Of 311 cases of congenital 
club-foot coming under rny notice, valgus existed in 11. 

External Appearances of the Foot. — The arch is flattened, 
there is eversion of the sole, convexity of the inner and concavity 
of the outer border. In some cases the tendo Acliillis is lengtliened, 
and then calcaneo-valgus is present ; if it is shortened, equino-valgus 
results. 

William A<lams noted shortening of the tendo Achillis as one 
of tlie ordinary conditions of valgus, especially in its congenital 
form, iind with this observation Reeves agreed. 

Association of Valgus with other Congenital Deformities. — 
Tlie most frequent and easily recognised is p>artial or entire absence, 
of the fibula. Numerous cases are noted l>y Engli.sh and foreign 
surgeons. Thus Mr. L. A. Dunn ^ recorded a case in a child of 
eight years with a rudimentary fibula of about 1 inch long. The 
middle portion of the fibula appeared to fade away into the 
peronei muscles. 

It is interesting tliat in these cases of deficiency of bone the 
foot is almost airways in a position of equino-valgus, and tliat the 
tibia is much curved at the junction of the middle and lower third, 
ulso it is shortened. Tlie convexity of the tibial curve looks either 
directly backward or forward. In the latter case a depression or 
^car is often seen, which is adherent to the bone. The cause both 
this depression and of the curvature of the tibia is probably 
^ Path, Soe, Trans.t 1892, p. 272. 
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adhesion of an amniotic band. One or more toes are frequently 
absent and the muscles of the leg are atrophied. Malformation is 
generally unilateral. A case illustrating tlie co-existence of 
curvature of the tibia and absence of the libula in congenital 
valgus came under my notice in 1892. The man had valgus of 
a pronounced type with complete absence of the fibula. The 
deformity was hereditary, several of his brothers and sisters, and 
Ids child, aged six months, being similarly atllicted. 

Sometimes both bones of the leg are present, but the leg below 
the knee is very much shorter than tlie opposite limb, and tliere is 
always a sharp curvature forwards of the tibia and fibula at the 
low^er third, the prominence of the convexity being 1 inch to 2 
inches above the ankle joint, with a depression of the skin reaching 
to the bone. I'he shortening becomes more marked as growth pro- 
ceeds, even to the extent of 5 or (> inches, when adult ago is reached. 

The above forms of congenital valgus represent tlie inoie 
severe lyjies. In tlie less severe examples the bones are normal, 
and congenital talipes valgus is .simply an example of a congenitally 
weak foot or weak ankle. 

Symptoms. — 1. It is noticed tliat, after walking a sliort 
distance, the child cries on account of pain on the inner side of 
the foot. 

2. There is little or no movement in the mid-tarsal .joint, and 
the motion of the ankle is limited on account of tlie contraction 
of the terido Achillis. 

3. The child cannot invert its foot actively nor can it be 
inverted passively. 

4. Eversion of the foot and also of the arch are very marked 
on standing. 

Treatment. — (a) Where deficiency or absence of the fibula 
exists, passive movements and manipulation are of little use, and 
tenotomy is not of much service. I liave been compelled on 
several occasions practically to arthrodese wliat is left of the 
ankle joint and wire or screw the parts together. Hut even then 
the deformity relapses, and in some cases amputation is preferable 
to the prolonged discomfort caused by recurrence of the valgus. 

(h) In the slighter cases where no great deformity is present, 
section of the peronei and of the tendo Achillis with manipulation 
and retention apparatus effects a cure. 
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Congenital Talipes Equino- Valgus ' 

After the references whicli liave been made to tlie frequent 
association of e(|iiinus and valgus and the separate descriptions 
ijriven of these conditions, it is unnecessary to alliuh^ furtlier to 
tliein except to say that some of them, which at first siglit appear 
to he equino-valgus, are equinus and nothing else. The shortene<l 
tendo Achillis pnivents the heel being brought to tlie ground 




I'l ;. 230.' -Ki'otit view of a ia>t* of Coti- 
'Kalipivs Erpiiiiii - Val.tius in tlio 
liylit foot, iiii'l Aiuputa- 

lioii of Mic front part ol the It-ft foot. 


Fin. 23 L— Rack viow of tho patient iu 
Fi^. 231. 


nideSvS adduction or abduction take place at the ankle. Abduction 
is the position of rest and fatigue, so that equino-valgus occurs 
more easily than equiiio-varus. 

Of the still larer varieties of congenital club-foot such as 
ctpiino-cavus, valgo-cavus, and pure cavus it i.s not necessary to 
3jM,>ak at length. Tliey are treated on appropriate lines as indicated 
hi tlie chapters on acquired talipes. 

Of 311 congenital ca.scs, equino-valgus was s<.‘en twice and 
'-dcaneo- varus twice. 

^ Cf. Fig.s. 230, 231, where the right foot is in a state of extreme oipiino- valgus, with 
of the lifth toe. The left foot ha.s been amputated in viero. 
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CHAPTER 1 


SOME NON-OONOENITAL AFFECTION'S OF THE WRIST 
AND HAND 


Mailrlnuifif IVnat — (Jmtradid Firujers — Uhntr JHaplfictniitnit of Fiiojf^rs — -Jerk- 
Fiuijer — Mulld Flnge/r --iMiseJMiU PUnjeFi; Finger —Lif tend Deviation of the 
Fingers, 

AIadkluxg’s Spontan^kous iSuBLUXATiON OF THE Wrist 

Synonyms — Mfinus ca/.j/n — Lv Jiadi 1/ Umt: lord if da. p&ifjnr.r (l.)uplay) 
— J^Vf/rensii-n Sahlaxation. of the IFrid ( Kirniisson ) — Eodim 

viirviin. 

In 1. 87'S, under tho title of 'flhn sjtoiitcou! Sphlv.redton ehr ffaud 
jiod> vornc,” Madolung dt'seribed a condition of the wrist, cominj; 



I p'. 2P»2.- -A V^ic.w of llio Kori*;irui ;iinl Hiunl from the iniu*r siilo of a case of Atailf^iiiir’s 
Wrist, occnrj’iuj^ in a girl asoil IS) years. Note the iiroiniiiciu-e of the lowtT einis of 
tile Honos of the Foreurni, es]>eeially of the l-liia. 


'Spontaneously, and not associated with injury or disease. Sub- 
■secpicnt researelies liave established the fact that, the affection is 
met with chiefly in women, and especially in washerwomen, from 
\vringing clothes, and in pianists. It often starts about the period 
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of adolescence, it is steadily progressive, and at lirst it is accoin- 
])anied by pain in the wrist, which is sometimes considerable. For 
a time the deformity is reducible, and in slight cases, if care be 



Fu;. 233. — Tlie same, viewed from the outer .siile. 


taken, spontaneous cure may ensue. On the other band it often 
progresses to a permanent deformity, although the i>ain and some of 
the disability pass off in time. According to Kirmisson about two 
years elapse before the deformity is fully established. 

In a well-marked case the following points may be observed. 



Fn,;. 234. — Another view frtuii the outer 'I'he deformity is not so 

obvious from this .';ide. T)je rfexor teudorrs sUiiid out in relief. 


On viewing the wrist from its dorsal aspect, \vith tlie proiile of the 
tilna displayed, the lower ends of the bones of the fore-arm are 
abnormally prominent, and particularly is this the case with the 
ulna (Fi^' 232 ). On the palmar aspect the upper row' of the cai'pus 
is prominent, particularly the pisiform bone, and the ilexor tendons 
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stand out. When viewed from the radial side of the fore-arm, the 
deformity is not so obvious (Fig. 234) ; but when seen from tlie ulnar 
side the subluxation is very evident, and the wrist looks and is 
abnormally thick. If pressure be brought to bear on the ulnar 
prominence it can be reduced to the level of the radius ; and 
immediately pressure is remov(?d the ulna rises back to its previous 
position. Tliis is due to laxity of the lower radio-ulnar articulation, 
and it can be shown by a skiagram that the bones are abnormally 
separated. An important point is tliat no curvature is present in 
the radial diaphysis. 

The condition then is subluxation at the radio-ulnar joint, and a 
more or less complete luxation of tlie ulna from tlie carpus. It is 
generally stated that the lower end of the ulna is liypertrophied, 
but this is more apparent than real. 

Anotlier class of case is met with, presenting very much the 
same symptoms and clinical history, and in these the radial shaft 
is definitely curved. Cases of ''radius curvus ” are recorded by 
Kirmisson, Delbet, and others. They are rare, however, in adoles- 
cents. While the true Madelung’s subluxation is to be regarded as 
an occupation-deformity, radius curvus may possibly be a manifesta- 
tion of late rickets. By some observers Madelung’s wrist is regarded 
as a rachitic manifestation, d\ie to the ligamentous relaxation which 
accompanies that disease. This is a view, however, which does not 
commend itself to the author. 

Treatment. — Massage, exercises, and electrical stimulation of 
tlie extensor muscles are advocated, so as to strengthen them and 
overcome the power of the ilexors. Hoffa advised an arrangement 
by which the weaker extensor muscles are supplemented by elastic 
traction, a method which at first sight seems very likely to strengthen 
the ilexors further by opposing them. 

The author suggests that the simplest method is to keep the 
^vrist over-extended on a suitable splint for a time, and massage 
the extensors. 

Osteotomy has been successfully practised in certain instances 
of true Madelung’s wrist. A curve has been formed in the radius 
so as to raise the level of the upper row of carpal bones. This 
procedure sliould be a last resource. 
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AcQUBiKU 1 )p:foiimith:s of the Fingkrh 

They may be classified as fed lows : — 

1. Of cutaneous or cicatricial origin. 

2. Of fascial origin, such as Dupuytren’s contraction, 
o. Due to allections of tendons. 

(a) Oicatricial contraction. 

{h) d(irk-iinger. 

(c) ]Mallet finger. 

4. AKS.sociated with mu.scular lesions. 

(a) After various iniliurnnatory conditions. 

(h) Ischa-mic contraction. 

5. Of arthritic origin. 

0. Of nerve origin. 

(</) Spasmodic. 

(h) Paralytic. 

1. Of Cutaneous or Cicatricial Origin. — The fingers become 
severely deformed after burns, either due to fire or the action of 
acids. They may be flexed, extended, or laterally deviated and held 
rigidly^ malposition by bands of cicatricial tissue, which distort them 
in a very horrible way, so that the hand is rendered nearly useless. 
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In tliose cases where the bands are clear and well-defined and 
limited in area, the writer has been successful in overcoming the 
<leforrnity by operating thus : With a fine tenotomy knife a large 
number of incisions, not more tliaii inch apart, are made across and 
tliroiigh the cicatrix until healthy fat is reached, and into the 
openings fibrolysiii (40 pea* cent of tliiosinainin) is rubbed. Xo 
attempt is made at the time of operation to stretch the part, and it 
is ])laced on a malleable iron splint until the small incisions liave 
healed. Then, by gradually altering the angle of the splint until it 
approximates to the straiglit line, and keeping the finger bound to it, 
ilie scar stretches. At the same time the fibrous tissue Ixicomes 
supple and soft, and much, if not all of it, disapj)ears. It is not 
advisable to stretch the finger at the time of operation, as the scar 
usually tears and fresh fibrous tissue is formed. In some cases, on 
account of tluj degree of contraction, it is necessary to repeat the 
Operation, and the result is nearly always gratifying. This opera- 
tion is naturally of little avail if the joints have become stiff from 
lihrous ankylosis, although an improvement can be effected by 
moving tln^ i)arts under an ana\stlictic, injecting fibrolysin around 
the joint, and assiduously massaging the part before carrying out 
the treatment already described. However desperate the case 
appears, it is remarkable what careful treatment, time, and patience 
will effect. . 

When, however, the scarring is very exteirsive and the fingers 
are bound togetlier by cicatricial tissue, division of the bands, 
operations on the juanciples advocated for webbed fingers, and skin- 
f^rafting, should be combined. Finally, if a finger or fingers prove 
intractable, then the question of aiiiputation is to be considered, the 
llmml), however, being spared. 

Scarring about the wrist is a very troublesome matter to deal 
with, yet it can almost invariably be attacked with success on the 
above lines. 

2. Ilupuytreifs contraction of the jDalmar fascia is dealt with 
niider “The Affections of Fasciie” (vol. i. sect. iv. chap. iv.). 

3. Deformities of the fingers due to (a) Cicatricial contraction 

tendons is treated in vol. i. sect. iv. chap, ii., where it is 

i'iiewn how much can be done for these serious deformities by 
and restorative operations on the affected tendons. 
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Jerk-, Snap-, Spring- or Trigger-Finger^ 

The description of the affection is that, if the patient closes all 
the fingers on the palm, on extension he finds that one remains 
shut. It can be extended by the other hand, when “ it flies 
open like a knife-blade, with a snap ” (Abbe). 

Sometimes there is difficulty also in flexing the finger, which is 
accompanied by a small jerk. According to Ueeves, the affection is 
generally seen in the thumb, and there is often a circumscribed 
swelling to be felt somewhere in the course of the tendon, and the 
obstruction is almost always near the metacarpo-phalangeal articula- 
tion. Abbe figures his eases, and the affection is seen to be in the 
ring and little fingers. 

There is no doubt, however, that the middle finger is most often 
affected, then the ring finger and thumb, and the index and little 
fingers least of all — the right hand more often than the left. Tlie 
rheumatic diathesis is present in 50 per cent of patients, and over- 
use and overstrain, or taking on unaccustomed manual labour, are 
responsible for its appearance. Women are more often the subjects 
of it than men. As a rule it begins between the ages of dO ami 
40 years, but we liave se(ni three congenital examples. 

As to the pathology of the affection : there are many causes 
of jerk-fiuger. A thickening of the tendon or a narrowing of the 
tendon sheath, or osseo-fibrous groove, leads to interference witli 
movement. The tomlon is held until the muscular Ijelly contracts 
with sufficient force to overcome the obstructioji, when the tendon 

' An excellent account of this afTection is found in M r. II . A. Reeves’ JJodihj JJc/orm 
pp. 373-382. lie gives nunitious references to the subject, wliich niay witli advantage 
be reproduced hero. They arc---Notter, Archives */tn6raIrts de nit'd., 18.">0, series iv. 
tome 24, p. 142; liusch, Lchrhuch der Chir, Bd. ii. p. 11.3; Halm, “Ein Fall von 
federuden Finger,” AUfj. med, Centnd'dfj.^ 1874, No. 12 ; Menzol, “ Cher sehuel- 
lenden (federnde) Finger,” CentralUati f. Chirnrffic, 1874, No. 22; Berger, “fher 
schnellenden Finger,” Deutsche Zdtschr. fur prnct. Med., 1S75, No. 7, 18 ; Ziebei, 
“ U her den sogen. schnellenden Finger,” Wien. med. Blatter, Nos. 14-17, 1880 ; A'ogt, 
Die chii'urg. Krankhiiten der ohen ExtremitaUn, ISSl ; Fclicke, (.'her der schnc'i- 
hnden Finger, 18S1 ; Bernhardt, “ Beitrag zur Lelire vom schnellenden Finger,' 
Oentralhlatl fiir Nervenkravkh. No. 5, 1884. Mr. Reeves also bricHy describes three case;: 
on p. 375 of his work. Abbe, “Surgery of the Hand,” Nev) York Med. Journ., K>tli 
January 1894, also describes the affection, and gives illustrations of five cases. 
references are : — Duplay, “Doigt ii rcssort,” Oaz. des h6pUaux, 1896, No. 44 ; Tillrnano. 
“ Der schnellende Finger,” Bcrl. klin. Woehensekr., 1900, No. 43; Payer, Wien.ldd'- 
Wochenschr., 1903, No. 25 ; Hiller, ZeiLschr, f. orth. Chir., 1908, p. 48. 

author has met with the affection from time to time in each finger, and U 
occurs more often in the middle finger. 
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moves with a jerk. Some of the causes of gripping of the tendon 
are hands of fibrous tissue, bridging across the slieath and narrowing 
it (Joacliiinstal) ; exostosis of the head of the metacarpal bone ; 
|)artial division of a tendon, the retracted cut fibres giving rise to 
an enlargement (Haegler) ; new growths on the tendons, either simple 
fibromata, tuberculous, or malignant; ganglia on the flexor tendons* 
or on their sheatlis. 

On operating, or at an autopsy, the following conditions have 
been found : — A hernial protrusion of the synovial membrane 
(Leisrink), a thickening of the tendon as it passes through the osseo- 
fibrous groove (Wiessinger, Tubby), a constricting band across the 
tendon (Schdnboru), circular thickening of the sheath (]Ju|>lay, 
X(3cker, Hiller) thinning of the flexor profundus tendon where it 
passes through the sublimis (Llideck), thickening of the sheatli 
opposite tlio sesamoid hones of the thumb, associated with nodular 
iluckeuing of the tendon here (Wiesinger, Blnm), transverse fibres 
])etween the sesamoids (Kotta, Nelaton), and, finally, some irregu- 
larity of cartilage in the joint itself (Vogt, Kbnig, Poirier). 

Narrowing of the tendon sheath, wdth grooving and constriction 
of the tendon itself, or thickening of tlie vascular fringes of the 
vincula accessoria tendiiies from teiio-synovitis seems the most 
frequent cause. 

Treatment . — An attempt should 1.)e made to localise the spot 
where the jerk occurs. In the majority of cases it is at or near the 
nietacarpo-phalangeal joint. In many instances a distinct nodule 
can be felt which may be either ganglionic or solid, and then an 
incision should be made and the nodule exposed and removed. If 
there should be no evidence forthcoming as to the cause, fixing the 
finger in a metal splint, with pressure on the spot where the move- 
incut of the tendon is arrested, may he tried before incision is 
resorted to. When all palliative treatment fails tlien the tendon 
must be exposed. If thickened it aliould be pared down. If the 
groove is narrowed it must be widened. 

Mallet- Finger 

This affection, a rare one, is Amriously d(?scribed as “ inallet- 
•inger,” “drop-finger,” “subcutaneous rupture of the extensor 
h iidons,” “ drop-phalangette ” (W. G. Stern). As to the cause, 

' Of. W. H. Battle, “vSoiiie Surgical Affections of the Hand, Flexor Ganglion," 

Med. Jour., 8th April 1893, pp. 783, 7S4. 
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Morris ^ states that the deformity is not uncommon among men 
who engage in athletic sports. When the extensor tendons of the 
lingers are tense, a blow upon the end of a finger transmitting force 
in a direction which would ordinarily flex the finger, results in an 
injury to the extensor tendon, where it is attached to the dorsal 
surface of the last phalanx.” According to this writer the injury 
consists, not in a bodily separation of the tendon from its points 
of attachment, but rather in a thinning of the tendon on the 
proximal side of the principal point of attachment 
to the phalanx, and of the fibres which form the 
posterior ligament of the last phalangeal articu- 
lation ; a few fllires are undoubtedly ruptured, 
but most of them slide away from eacli other, 
very much as the threads of a textile fabric 
scjiarate when the fabric is violently stretched, 
but they are not torn. 

Abbe, who calls it “ drop-linger,” gives five 
cases, and all arose from slight causes. 

We have met with eleven eases during tlie 
past nine years. Two of them are as follows 

Cask 3. — M(dlet-Fin(jct\ trc.ninl hy a HypeMdiciwoii 
^''l)rop-F^ 1)., aged 35 years, was straiglU. 

X)>hti). ' ening out a sheet while “ making” a bed. The bauds 

were extended, and the third finger of the right hand 
caught in a fold of the sheet. It became immediately painful, and she 
noticed that the tip Avas dropped, and that she could not I’aise it. When 
she came under ob.servatiou, the tissues at the root of the nail were 
swollen, tender, and later, looked bruised. The finger Avas placed on a 
malleable iron so arranged as to hyper-extend the last phalanx. In 


^ Some rol'ereiices to tins subject are — Abbe, N.Y, Mad. Jour., 13th Jan. 1804, 
The Simjery of th/' Hand, l^eing the affection described under the title of “Drop 
Finger’'; R. T. Morris, “ Mai let- Finger,” Medical Newa, 19th Sept. 1893; M. E. 
Schwartz, Arch, yha'mlcs dc mrd.. May 1891, under the title of “Subcutaneous Kuptnre 
of the Extensor Tendons of Fingers,” fjuoted in Brit. Med. Jour., Sujip., ‘20th June 
1891 ; W. (t. Stern, “ Drop Thalangette,” Atacr, Jour. Orth. Surg., Feb. 1909, vol. vi. 3, 
p. /*84. He quotes five cases. 

Abbe deduces “from the ex]»erience gained at an operation on one ofhi.s eases 
that the force wliich produces this deformity is not one which is directed jierpendicularly 
to the dorsum of the finger, hut rather one that comes to one. .side or the other, just a.s 
one would go about it to tear a narrow strip of rather tough paper.” In this ca.se Ahhe 
found that the capsule Avas stretched and the tendon lacerated only on the r»Adinl side, 
and not upon the ulnar side of the phalangette (Stern). One of the latter w’riter's casc^ 
“ shoAvetf plain evidence that the force (a basket-ball) impinged upon the dorso-uluaij 
and not the dorso-radial aspect of the distal phalanx.” 
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fourteen days recovery had taken place, and she could use the finger 
well. 

Casp: \.—MaUet-Fimjer ; Failure, of S/dint Treatmmt ; Ofmdion ; 
Fecovery. — Mrs. T., aged 53 years, was pushing some chintz between the 
seat and the arm of a chair, when she felt a pain in the tip of the 
third right finger and fouml that it had dropped. A splint (not hyper- 
extended) was applied by her local medical man. After being under his 
care for a month she sought our advice, and a splint was put on so as 
to maintain the last phalanx in hyper-extension. HoAvever, after two 
months of this treatment the finger still dropped somewhat, and she 
wished for further treatment. An incision was made in the length of the 
phalanx on its dorsal surface, and the frayed-out extensor tendon was 
found. The filires were gathered together, ami re inserted into the 
periosteum. The case did well, and the patient completely regained the 
use of the digit. 

Abbe mentions that in base-ball players the reverse deformity 
to “ drup-linger ” is frequently seen. The last ])halaiix is violently 
(lislocaled backward, and cannot be replaced 
oil account of the flexor tendons wrapping 
tliemselves round the head of the second 
phalanx, which slips through a buttonliole in 
the capsule. 

lieturniiig to tlie suliject of mallet-iiiiger, 

Schwartz gives three cases. lu two the injury 
occurred to the little finger, and in one to the 
middle finger. 

Symptoms. — Immediately after the oc- 
currence oi' the injury to the tendon the last 
plialanx assumes a semi-flexed position. There 
are slight swelling and eciihymosis over the 
hist iiiterphalangeal joint, a circumscrihed 
tender spot on the dorsum of the last phalanx, 
just below the joint, and inability of the 
[jatieiit to extend the last segment of the 

injured finger, all other movements being FTo.236.--Base-imii Player’s 
lUl impeded. Finger. Dorsal Dislooa- 

rn, ^ . ..1 tion of tlio Last Plialwx 

ihe anatomy of the aftection is either (Abbe), 

jairtial or complete tearing away of the at- 
tachment of the extensor tendon to the base of the last phalanx. 
As the result of experiments on the cadaver, Dclbet was of 
<a>inion that the rupture was partial and not complete. In 

biiny cases the attachment of the extensor tendon is merely 
^liiyed out. If the case be left to itself, the last phalanx become 
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fixed ill the flexed position, and the use of the injured fingli: i$ 
much impaired on account of the formation of adhesions in the joint. 

Treatment. — In the first place the treatment should consist of 
the application of a malleable iron splint, bent up towards its tip, 
to the front of the finger, so as to keep the terminal phalanx fviUy 
hyper-extended. If, at the end of the three or four weeks the 
power of full extension has not returned, the surgeon should cut 
down and stitch together the divided ends of the tendon, or the 
tendon to the periosteum at the base of the last phalanx. Morris 
preters to make a linear incision, to divide the tendon longitudinally 
into its two principal fasciculi, then sever eacli transversely on the 
proximal side of its thinnest part, and to advance each fasciculus 
to a point upon its own side of the finger near the base of tlie 
finger-nail. At this point the fasciculus is sutured to the under 
surface of the skin, with a suture which passes through the skin 
and is tied upon tlie outside. This is done because the tendon 
makes as good union with the soft parts as it would if sutured to 
the periosteum, and the hold is firmer. The finger-nail is sometimes 
temporarily lost, as the result of encroaching on its matrix. When 
thei* advanced fasciculi are sutured in place, the last plialanx is 
sometimes over-corrected, and hyper-extension at the first inter- 
phalangeal articulation is caused. This is merely temporary, and 
disappears in a few weeks, leaving a perfect finger. 

Further References to Mali.kt-Finger 

Taken from W. G. Stenrs article “Drop Phalangette.” Ainer. .Jour. Orth. Surg., 
February 1909, vol. vi. No. 3, p. ‘JOS. 

Guklt. Subcutaneous Injury to the Extensor Tendons, hhilenberg’s En- 
cyclopjedia. 

Nichols. Finger Deformities. Ref. Handlx)ok of Medical Science. 

Abbe. Drop-Finger. New York Med. Rec., July 22, 1899. 

Kuhn. Brit. Med. Jour., 1890, p. 749. 

Ritschl. Flexion the Fingers from Splitting of the Exten.?or Tendon at 
the Knuckle. Munch, med. Wochenscdir., 1907, No. 23. 

Becker. Luxation of the Extensor Tendons of the Fingers. Miinch. med. 
WocheiLschr, No. 12, 1903. 

HXberer. Idem. Deiitsch. Zeitsehr. f, Chir. Bd. 02, p. 191. 

ScHURMER. Idem. Centralbl. f. Chir., 1807, No. 31. 

F. J. Cotton. Trigger- Finger. Amer. Jour. Orth. Surg., vol. viii., Feb. 1911, 
p. 687. 

Other Acquired Deformities of the Hand 

Amongst th|5e there may be mentioned the contraction and 
ulnar displacement of the fingers occurring in osteo - arthritis* 
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Fig. 237 is an example in a watchmaker, aged 23. This condition 
improved very considerably after taking arsenic and iodide of 
potassium, with frequent soaking of the hands in water containing 
bicarbonate of soda. 

Another aftection due to osteo-arthritis is TIutchinson\s “ last 
joint’* arthritis. In tliese cases, mostly females, tlie base of the 
terminal phalanx is much enlarged and nodular, and the phalanx is 
deviated laterally. 

A. Poncet * of Lyons has described a deformity of the hands 



i 


Km. 237, — of the liii.ijc*r.s lovjinl^ tlie Ulnar Siile in Artliritis Deformans. 

wliieli attacks glass-blowers. It is a severe liindrance to the use- 
raliicss of the hands, and has often been a cause of exemption from 
military service. The deformity consists of permanent flexion of the 
fingers upon the hand, the ring and the little fingers being more 
flexed than the middle and index. The thuml) is free. The flexion 
is mainly at the first interphalangeal joint, and is said to be due to 
t ontraction of the flexor subliniis tendon. There is no thickening 
"f the fascia nor contraction of the skin. Tlie fingers deviate.to 
file ulnar side. 

The deformities arising from cerebral and spinal le.sion will be 
c onsidered in the chapters dealing with these matters, 

^ Anmls of Surg. vol. viii. p. 151. Abstracted by C. R. B. Keetley. 
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Lateral Deviation ok the Fingers 

Mr. Reeves, in his work on Bodily DefonnitieSy figures a case 
in which the second and tliird phalanges were laterally bent on the, 
first, so as to form nearly a right angle. The condition appears to 
have been improved by the use of suitable instruments, and the 
present writer has operated for this deformity with some success. 

Very marked examples of lateral deviation are often seen in 
cases of syndactylus/ and it has been described by various observers " 
in liands otherwise normal. 

As already menticmed, the terms club linger, digitus varus, and 
valgus are used, but they are not free from objections. Foit 
suggests clinodactylus as a convenient designation. 

The thumb is most tTerpiently aftected, and tlien the little fingei-. 
The deviation may be either at the rnetacarpo-phalangeal joint oi' 
interphalangeal, and may be toward or away from the median liiie 
of the hand. The deformity disappears on flexion. 

AV’^e have not siilficient space here to discuss the causation, ])ut 
the facts that heredity is marked and other almormalities often 
coexist, should be noted. 

As to the treatment, if improvement does not result from the 
use of mechanical appliances, cuneiform osteotomy may be con- 
sidered, and in the case of a digit, other than the thumb, amputatioii 
may be called for. 

^ See .skiagrams on pp. ^51, 94, 95 of Klaiissncr’s work, fitter MisshihUf.ntjm /• 
raenfiddirht'ti (rli^dmossen, 'Wiesbaden, 1900. 

' Fort, loc. Hifp. cU, ; Annaiidale, loc. rit. ; Robert, ’* Des vioo.s congenitales iIo.n 
articulations,” Tht.^e de conf.ours, 18.51 ; Moiuiier, “ Kouce-bot,” Soc. (hi mdd. prart.^ 
.Tunc 18, 1891; Herzog, 'M ber .aiigeborenen Deviationen dor Fingerphalangen/' 
Miinch. ined. Jf^oc^irnsdir., 1892, No. xx. ; Joachiinstal, “ I 'ber angeborenc seitlicbe 
Deviation der Fingerpbalangcii, ” Zeitschr, f. orth. Chir.y 1898, Ed. ii. S. 28.5: 
Delcourt, “ Uii Cas de doigt deviation ” (»Iouble), JourK. mhi, dt’- lirHxdhSy 1908, 
No. iii. ; 'Witkovver, “ I'ber I fy}>erplialungie am Dauinen, niit Valgus-Stellung der 
Endpbalanx,” Inaug. Dissxrt.y llerlin, 1902. 
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SO-MK ACQUIRKl) AKFECTIONS OF THE LEGS AND FEET 

Oniu Rf^currainm — Acqufml l.HspIucnnmt of Putdla — Klonyation of Ijitjainmtuui 
Paldhf — ^lipfdnfi J*ntella — Eulartjemnit of the Tubcrr.h; of the Tibia — RUjht- 
(UKfled Confrartion of the Teodo AchillU — Talipes {aripiired)^ Arcuafus^ 
Plantaris^ EquiunSy Caleanens^ I'arus^ Vahjus^ Equino-Vabjus^ Calcaneo- 
Viilfj}(,s, Equino- Vtrros^ (-(datnco-Vanis—ffaiower-TofS — Lateral iPyriation nf 
the Toes — Contracted Toes — CUmis - Pain in the t<oles of the Feet — Itijfnse 
Tainful Lipoina of the Foot — Bony Out (jrovPhs on the FcM -Painfid Heels 
-—Arhillodynia. d\t.in about the Base of the Fifth Metafars^il Bone--- 
Fracture of Fifth Metatarsal Jtonc — Chilblains — RayHan.(Vs Disease — Fry- 
fhronulalyia — iJysbasia A nyUnSderofica. (Internnlfcnf Lirnp^ 


Genu Hecurvati;m 

Tub congenital form is described in the article on congenitaj. dis- 
location of tlie knee (section i. chap. iv.). The acquired ibrni is 
seen in rickets; and as a result of infantile paralysis or rupture of 
the crucial ligaments; for these conditions special treatment is 
demanded. The author's method of treating ])aralytic genu recurva- 
tuni is described in vol. ii. section xi. 

Acquired Displacement of the I^vtella 

Tlie patella may be displaced upwards, outwards, or inwards, 
'fhe causes are rickets, infantile paralysis, infantile liemiplegia and 
cerebral diplegia, and repeated inllamniation of the synovial mem- 
brane of the knee-joint. 

' Ivf The u|>ward dis})lacement is almost invariably associated wth 
infantile liemiplegia, and in a child aged six years and so alfected, 
we have seen the patella occupying a position at least one inch 
higher than is normal. Altogether we have noted the upward 
'iisplacement four times in this disease. The outward displacement 
frequently seen in genu valgum. It is either partial or eom- 
I'hite. In the former the patella is subluxated outwards rather 

313 



:U4 NON-CONGENITAL DEFORMITIES OF THE EXTREMITIES sec. ii 

than displaced, a state of j)artially slipping pej,tella. In the latter 
the patella slips out in flexion and lies oi) the outer side of the 
external condyle. 

The symptoms vary. In some cases the disability is practi- 
cally m/, but in other cases it is severe and awkward. Walking 
on level ground is easy because the knee i.s not bent much. But 
when the leg is flexed, as in walking downstairs, the patella slips 
out and a bad fall results. Carrying of weights is also often 
irnpo.ssiblo. The reason of the sudden fall is not only that the 
knee is deprived of support, but as the patella slips the quadriceps 
extensor becomes a flexor. 

Displacement inward is associated with severe genu varum. 

Treatment consists of removal of the j)rinia]y condition in 
genu valgum and varum. If the patella remains unstable then it 
can be braced up by taking a reef in tlie extensor tendon, or by 
separating the tubercle of the tibia with the ligament attached and 
fixing it fartlier inward, or lower down, as circumstances dictate. 
In less marked degrees of slipping, an apparatus with semilunar 
plates on either side of the patella often sutlices to kex-p it in place, 
especially if the flexion at the joint is limited to 45 i'or a time. 

Ill one case of persistent outward displacement of tlie patella 
the author grafted tlie sartorius into the upper and inner part of 
the bone with much success. No inconvenience took place and the 
leg was quite firm. 

Elonoatiox ok the Ltg amentum Patella^ and 
S urPiNG Patella 

These matters have been discussed in the preceding article on 
displacement of the patella, and repetition is needless, for the con- 
rlitions are so closely a.s.sociated. 

Enlargement of the Tubfjicle of the Tibia' 

Sipwnym — Schlatter’s I) isease. 

The tongue-shaped lower portion of the upper epiphysis of the 
tibia, frequently developed from a separate centre, becomes enlarged 
and painful, principally in young growing people much given to 
athletic exercises ; occasionally from a blow upon it, or from the 
effects of indirect violence, met as a sudden strain coming upon the 

’ (Sr F. Os^iood, Jioston Med, mui Surg, Jour.t Jan. 29, 1903; Alexis Tliomson, 
Edinhuvfjh Med, Jour., March 1908 ; also R. C. Elmslie, “ Enlargj‘,me«t of tlie Tubercle 
of the Tibia,” BrU. Jour. Childrens iJiscases^ Jan. 1911, p. 0. 
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j)artially extended kn^e. Very rarely the epiphysis is affected by 
rickets, tubercle, or syphilis. 

It is usually seen in young people about tlie age of puberty, 
and, according to Bradford and Lovett,^ more often in boys. Alexis 
Thomson thinks that “ the affection ... is predisposed to and is 
much more liable to occur in youths, in whom the tongue-like 



Fig. ‘23 S. — Aiitorior view of case of Selilatter’s Disease (Bilateral), 
in .'I hul aged H years. 

process of the tubercle luis a separate centre of ossification.”' He 
>i<lds that, “ according to Dr. AV H. Barrett of Southport, the affection 
'A as formerly known as ‘ Kugby-knee * ; that it was recognised as a 
hiir to taking part in military drill because of the incapacity to 
'nieel on the affected limb ; and that the rounded projection of the 
’’pper end of the tibia, which characterises the aftection, may persist 
throughout life.” 

* Bradford and Lovett, Orth. Sari/. 3rd edition, p. 227. 


m ■ BKc^. II 

In a case which recently came iijader the autho^^^ the 

affection appeared spontaneously in the left .kiiee of au enormously 
overgrown^ weedy lad of twelve years. Enlargement of the tubercle 
and of the adjacent bone, with surface-heat, pain, and tenderness, 
Were present. So long as the knee was held quiet in a splint he 
felt comfortable, but so soon as he began to use the part the 



Fia. 239. — Lateral view of the kneen in the preee«linj< tigure. Note 
the Prominences over the Tubercle of the Tibiae. 


i|y^ptOps returned. An X-ray photograph showed no tuberculosis, 
an enlarged tongue-sluiped process of bone, widely separated 
the shaft of the tibia by a space which was irregular and fluffy 
i^ ^ll^arapce (Plate XXT.). As palliative treatment had been trietl 
||r severappa failed, and as the boy’s health was suffering 

leiiint of fresh air and exercise, I trephined the epiphysis in 
the congestion, and he recovered. The X-rays of 
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the case are figureS hfefe,;an(l Alexfe Thphisbn gives two figures in 
the Edinlmgh It is generally 

believed that the majority ol the cases are due to a local hypenemia . 
of the epiphysis. ' * 

Symptoms. — In the traumatic cases sudden pain and swelling, 
and occasionally ecchymosis are present from the first. In other 
cases a gradual enlargement of the tubercle with pushing forward 
of the ligamentum patelhe at its lower part is seen, and the onset 
of pain is gradual and not sudden. Careful examination of the 
part and inquiry into the patient’s history are necessary to decide 
the cause of the trouble. In most cases the affection disappears 
spontaneously. 

Diagnosis. — The difficulty is to distinguish inflammation of 
tlib bursa ^ behind the ligamentum patelhe from enlargement of tlie 
tubercle. Moreover, it should be niinembered tliat bursal inflammation 
is often secondary to bone lesions. Fluctuation is present when 
the bursa is distended with fluid, but X-ray examinations are not 
very lielpful as the tubercle is often partially ossified. As Lovett 
points out, during normal ossification, at puberty, the tubercle 
appears to be loose from the tibia ; and he adds that “ only when 
there is a marked difference in the radiographs of the two knees, 
and the tibial tubercle is displaced upward, is one justified in 
diagnosing any displacement of it.” 

Treatment. — Having ascertained whether the cause is trauma, 
rickets, syphilis, or tubercle, we proceed to treat the affection by 
general means, and locally, in tlie cases of syphilis and tubercle, by 
applying Scott’s ointment (Ung. hydrarg. co.) or Hydrargyri- 
oleat., 10 per cent, and fixing the limb in extension until the 
irritation has subsided. If it is persistent, an incision is made and 
the ‘tongue-shaped epiphysis is trephined or removed. 

In traumatic cases the leg is held in extension on a splint for 
three weeks, and the irritation subsides. 

Right-angled Contuaction oe the Tendo Aciiillis- 

The condition to be described comes before us in different 
Clinical guises, the apparent discrepancy being due to the degree of 
dcjiarture from the normal. We will briefly indicate some of the 
phase-s which are met with. 

' Lovett, Philad, Med. Jour,, Jan. 6, 1900. 

' A paper by the author in tlie Reports of (he Society for the Study of Disectse in 
(Jhildren, vol. vii. 1907, ifi reprcMluced here. 
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A child is brought ^ j^arents with ft^^temeat 

that he very soon becomes m w^ilkii^, has pains' m 
and around the knees. He is not able to run well or 
shortly after starting he stumbles and falls ; and the sdars about the 
upper part of the tibije and over the patelho testify to the truth of 
this statement. 

A second type of case is seen by the surgeon, because the gait 
is shambling, and the child walks with short steps and the ktiees 
bent. He is found to be unable to make longer steps without 
bending the knees more. This child, too, is incapable of taking the 
same amount of walking and niiiiiing exercise as his scliool-felloWs. 

A tliird variety is that in which a sprained ankle is constantly 
occurring. 

A fourth class of case, and that most frequently met with, is 
the child wlio comes with so-called Hat feet, these ineml^ers being 
held in an everted position. Yet, it is noted that while there is 
undoubted eversion present, the arches have not fallen. The reverse 
is often the Ciise, and the arch is exaggerated. 

A fifth type is the child brought to see one in consultation, 
because he turns his toes in and walks on the outer side of the fool. 

A sixth type is the female who has worn high heels for yei\rs. 
She usually complains of frequently sprained ankles or appears to 
have flat feet. 

Now all these different clinical states are referable to one 
underlying cause. In the normally constructed individual, if tlie 
knee is fully extended, and the important point is in the wordyh////, 
the foot is capable of dorsiflexion, so as to make an angle of 72 
with the leg, that is, 18^ le.ss than the right angle. This fact can 
■ be readily verified by measurement with a goniometer. In the act 
of walking, at one particular moment it is essential that tliis pow(U' 
of complete dorsiflexion of the foot be fully exercised. For example, 
when the step forward is ])eing taken, presuming that the right leg 
is in advance, the left foot is at tliat inoniont firujly planted toe and 
heel on the ground, bearing largely the weight of the body. In 
order to give the impetus to the stride, and at the same time to 
maintain the weight of the body, the left knee is fully extendeiir 
and the foot is dorsiilexed at the ankle to the extent of 18® 
than a riglit angle. If the angle of dorsiflexion is decreased the 
stride must be accordingly lessened, or the patient will be in uncer- 
tain equilibrium if he attempt to take a normal step. The explanation 
of all the clinical }>hases described above is found in varying degrees 
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of loss of the angle of dorsiflexion. Losa of dorsitlexion is due, in 
the^o easesf,^ some degree of contraction of the calf 'muscles and of 



Fig. 240, — To show the otVccts of Kight-Aii.cjletl Contraction of tlie teinlo Acliillis iii'Oij tlie 
knee and tlu^ foot respectively. A, point of attachment of tlie gastrocnemius to tlie 
lower cml of the feiiinr. B, knee-joint. C, ankle-joint, and hud ween K and C, l iones 
of the legs. K, attachment of the teiido Acliillis to the os calcis. F T) (f, general 
direction of foot. liI, dotted line representing the calf muscles and lendo Acliillis. 
In I, the si luclures are normal. In II. the calf nniselcs and tendo Acliillis are 
shortened, and the patient cannot bring the heel F projuuly to the ground at the same 
tiino as the toes (4. Tn III, the knee is bent, so as to lessen the distance A F, between 
the lower end of the femur and the tuberosity of tlie os calcis, but the ankle is neitlier 
inverted nor everted. In IV. the knee is held in extension, but the foot is <leviated .at 
the ankle 0 either into valgus or v,avu.s. I. 11. HI. are drawn in the antero-posterior 
plane, ami TV. in the transverse ]>hine. 

the tendo Acliillis. Clinically we find that the usual condition is 
that tlic foot, with the knee fully extended, cannot be dorsidexed 


i II 



I’io. 241. — I. Tendo Aehilli.s ami Z-shaped section. 11. The two portions of the tendo 
Acliillis have been drawn on each other to the required length and are united by sutures. 


beyond a right angle. Sometimes the condition is not so marked 
us this, there being 5'’ or even 10' of dorsiflexiou ; the fact remains, 
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however, that free movement at the ankle in the direction of tlexioii 
is limited, and it invariably produces unpleasant results. 

Til us in the first type of case the patient becomes tired because 
his stride is habitually shortened, and the strain upon the calf 
muscles and tendo Achillis accounts for the pain and weariness 
in those parts. 

In the second type of case, viz. the shambling gait, the explanation 
is quite obvious. If the calf muscles and tendo Achillis are too 
short, one of two things must result if rapid progression is desired. 
The patient must either Walk partly on his toes, with the heels 
slightly off the ground ; or bend the knees so as to relax the calf 
muscles and tendons, and thus olitain full dorsillexion at the ankle. 

In the cases with fre(piently sprained ankles the explanation is 
that the habit of beiuling the knees in walking has not been learned ; 
and at the particular moment of striding forward, the foot in tlie 
rear is not planted tirmly on the ground, but is in a condition of 
unstable c<|uilibriuni; so that if it rests on any inequality it is readily 
twisted inward or outward, and a sprain results. 

In the fourth and fifth types, the flat-footed patient and one 
walking with inverted feet, the mechanics are ecjually simjile. Tlie 
distance between tlie lower end of* the femur and the heel can lie 
shortened to acconimodate the contracted structures in one of two 
w’ays, by turning tlie foot either outward or inward at the ankle. 
Ill both cases, in place of two parallel line.s, composed of the lower 
end of tlie femur, the tibia, the astragalus, and os caleis on the one 
hand, and the calf muscle.s and tendo Achillis on the otlier, lying in 
the same sagittal plane, a triangle is formed. The base of tlu? 
triangle is the shortened muscles and tendon, the apex of the triangle 
is at the ankle. One side, made up of tlie bone.s above the ankle, 
is much longer than the other, composed of the bones below the 
ankle-joint. 

This simple and seldom described condition of contraction imay 
always be suspected if the heads of the metatai.::il bones are lound 
to be prominent in the soles of the feet, and is certainly present 
when a row of corns is formed over the projecting bones. In many 
cases, if allowed to proceed unchecked, the condition develops into 
ordinary talipes equiuus, about which no doubt can exist. The 
object of tliese remarks is to insist upon the necessity of recognition 
and the importance of treating these slighter degrees of contraction. 

A word at this point as to the method of examination. The 
patient should be seated, the knee fully extended, and the foot 
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ln'ouglit into a straight line with the leg. The foot sliould then be 
slowly dorsi flexed, and the iiioineut resistance is encountered or 
I Klin is elicited passive movement should be stopped and the angh; 
Liken by tlie goniometer. 

Caution is necessary. No abrupt or rough movement must b(^ 
used in ascertaining the angle of dorsillexion, or spasm will be set 
up in the calf muscles, and the degree of CMUitraction will appear 
larger tliau it is. The movement of dorsillexion of the foot should 
l»e slow, gentle, and steady, and the attention distracted while it is 

i) eiug tested. The bones above and below- the ankle must l )0 held 
ill one right line, and it often hapjiens that one exaininaliou is 
not sulHcicrit to determine tlio degree ol‘ the trouble or to decider 
what line of treatment should be ad«)pted. If tlie sufferer is cold, 
tVightened, or fatigued, the extent of loss of normal movememt is 
often exaggerateil. It is advisable in inany eases to see a child on 
a second occasion, w^hen it has Iiad a night's rest, and when the 
parts are w\arm. These conditions may make a difference of 5 to 10 ' 
ill the estimation of tlie angle of dorsillexion. 

As to the cause of this right-angled contraction of tlie tendo 
Achillis, it is found, in cliildren, to be in most cases due to infantile 

j) araly.sis, the iiichlence of which has fallen mainly upon the anterior 
iimscles of the leg, wlii(.*h have all but recovered ; in fact, by the 
onlinary tests they appear to have entirely recovered, Imt it is 
evident that the recovery is not (piite complete, for there is a slight 
loss of halaiice between the anterior and posterior muscles, as is 
sliown by the drojipiiig of the foot when it is lifted from the g round. 
If (‘(juilibrium he once disturbed the calf muscles gain a mechanical 
■i'l vantage and contracture follows. ITie ditliculty of walking and 
tlie syinptoiiis described to the surgeon frer|uently begin after an 
'^anthem, such as wliooiiiiig-cough or measles, which we venture to 
tliiuk are . more often associated with neuritis of the external 
]">{iliteal nerve than is suspected. 

Another set of causes is associated with throat lesions, such as 
I'Misillitis of a doubtful nature and diphtheria. And in Anglo- 
kaliau children wu? are frequently told that tlie cliild has suHereii 
oiui or two attacks of “ fever/’ wdiatever that may mean. Witli 
kisliionahle women liigh -heeled hoots are undouhtodly directly 
‘“'ll- ’alive. 

I’he question of treatment is sometimes a dilUcult one. If the 

<»f the fully extended limb be incapable of dorsillexion ho3"ond 
'‘gilt angle, the proper thinp; to do is to .lengthen tlie tendo 

'‘ OL. I Y 
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Achillis. This should not he done by simple section, as it is not 
easy to regulate the exact length of the band of new tissue between 
the severed ends of the tendon. It is dillicult to prevent the parts 
healing with too long a union, so that talipes calcaneus results. 
Therefore an open operation, in which the tendo Achillis is 
lengthene<l to the requisite amount by the Z-shaped method, is\lone, 
A transversti incision is first made half-way through the tendon, 
and tlien the knife is carried vertically downwards for a distance <»! 
a half to one inch. It is then turned on the Hat, and the remain- 
ing part of the tendon cut tiirough transvorvsely. The two portions 
are drawn upon one another until the requisite degree of lengthening, 
which can only be learned by experience, is obtained, and then tluq 
are stitched together (Fig. 241). In tins way iirm union is obtained, 
and all risk of undue longtliening avoidetl. In those (.*ases where 
there is a diminution of only o' or so of the angle of dorsillexion, an 
immediate} operation is not to be advocated, but ])assive and active^ 
movcimnits, designed to stretch thej contraeteil structures, should ]>»• 
sedulously practised ; and much assistance is afforded ]>y prescriiang 
a surgical be:)ot, with an outside steel to tlee calf and a toe-uplifting 
spring, the constant action of which strejlcluis tlie shortened soft 
tissues. If this mano.uivre hiils, we,* can always rest,>rt to the simple.* 
operation previously mentioned. 

In hill-climbing, it is often a matter of surprise that guides can 
stand on slopes where the amateur cannot, ami that after making 
every allowance for their training. l)r. Wherry, of (Jamlnklge. 
has written an interesting book on 7Vi€ Clbnhiwj Foot, showing tlinl 
the normal range of imjvement at the ankle of mountain-climbers 
is 10 ' to 1 5 ' greater than that of town dwellers. 

I have verified his observations by nujasuring the range of 
movement of the foot at tlie ankle in guides. It stands to reason 
that wdth 10" to 15" additional movement at tlie ankles, guiib'S 
can stand securely on slo])e.s lO"" to 15" steepei* than amateurs can. 
These observations explain how some rowing men are able to make 
full use of a sliding seat without fatigue, and otliers whose teinlo 
Achillis are contracted become tired very soon. In the case of tbe 
latter, an alteration in the angle of tlie “ stretcher will render tlic 
fatigue less. 



1AP. II 


ACQUIKED AFFECTIONS OF THE LEGS AND FEET 


m 


Talipes Aucuatlls and Plantauis oh Pes Caa'us 

Stjtionymfi — Englisli, Holloio-foot ; Ereucli, Pied Creux ; (;}erman, 

Hohlfvxs. 

In these defonnities tliere is increased concavity of the arch 
witli corresponding dorsal convexity. According to IVIr. F. li. Fisher 


Fk; 2 —Talipes Areiiatus in a lioy ng*.'4 “»i yi'iu's. 

the term talipes arcuatus is applicable to tlie raising of the arch of 
the foot \vlien the heel and the balls of the toes are in one horizontal 




Fid. ’Jlo. — The .sann‘ FoDt a.s in Fig. 242 ivstort-d. 


phuio. If the halls of the toes fall below the level of the heel, and 
arch is at the same time increased, then the condition known as 
‘^^‘hpes plantaris is present, l^es cavus is applied to any state of 
th(‘ loot in which the arch is increased. 
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Freqtfenci /. — Of 5079 cases of deformity in the autlior’s hospital 
practice, 903 were talipedic, and 97 were examples of arcuatus and 
})lantaris. 

A\itl\ors divide pes eaviis into two kinds, congenital and acquired. 
I liave not met with any marked case of the congenital variety, 
although, according to Duchenne, some instances of pes cavus, due 
t(> paralysis of the interossei and lumbricales, are occasionally con- 
genital, but more often acquired. Any patient born witli a very 
high arch may be looked upon as a subject of pes cavus. In. 
such instances it is stated by Jleeves that the inner division of the 
plantar fascia is contracte<l. 



Fi«;. 24 4. - F«>ot. 


Talipes arcuatus and plantaris (i>es cavus) oi' tlui acquired 
variety are due to the following raKsrs:-' 

1. Slifjht })aralysis of the anterior muscles of tlie h‘gs, from 
multiple neuritis during dentition, after measles, scarlet fever, 
cliorea.' 

2. Ill combination w it) i talipes calcaneus, vidr, p. 339. 31ie con- 
dition of the distorted fi*et of Chinese ladies is said l)y Adams to be 
similar to that of calcaneus; but the appearance of such feet in the 
Hunteriaii Museum is rather that of talipes plantaris than calcaneus. 

3. (Jo-existing with paralytic tali})es eqniniis due to anterior 
poliomyelitis, and found also in Friedreich’s disease. 

' Very often this comlition of pes cavus is associate*! with right-aii^Ic*] contraction 
of the tcinlo A«’hil]is. 
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4. A distinct variety is said to be duo to tlic oxa.ggorated action 
ijf tlie peroneus longus, witli increase of the convexity of tlie arch 
ill the transverse section of tlie foot (pud croix vahjns). 

y. A liigh arcli with contraction of the plantar fascia is found 
ill children and adults, the subjects of rheuniatism, or in those whose 
parents liave sullered from that affection. 

6. In children or young adults who have worn boots too sliort, 
the toes and heels bec'ome ajiproximated, and contraction of tluj 
structures in the sole of the fViot takes place. 

7. In women who have worn boots too small and with high 
heels. 

8. According to Duchenne, the fjriffe pled creux, or clawed foot, 
follows paralysis of the interossei and lumhricales, the adductor 
jiollicis, and flexor lirevis pollicis. In this forni the arch is much 
increased, the heads of the metatarsal bones are depressed, the fii’st 
))lialanges are hyper-extended, while the second and third are Hexed 
;Cf. the [losition of the fingers in ulnar paralysis). 

The point advanced in support of the statement as to the 
paralysis of the interossei and other muscles being the cause of the 
plantaris is the loss of irritability of tliese muscles to galvanism, Init 
pathological proof is lacking. 

To v(ivert to lalijies arcuatus (see Fig. 242) and plantaris due 
to slight paralysis of the anterior muscles of the legs following acute 
illness, I cannot do lietter tliau quote in a somewhat ahhreviated 
maimer the very able description of these affections given liy my 
i'.olleagiie, Mr. F. H. Fisher.^ Kegardiiig the subject of paralytic 
deformity of the foot in a new light, he has shown tliat talipes 

arcuatus, plantaris, and equiuus are hut degrees of deformity 

dopmideiit oil the same existing cause, viz. less or greater paralysis 
of the anterior muscles of the foot and leg. 

“ Tali]>cs arcuatus is characterised, as the name implies, by 
incirease in the height of the andi of the foot; the condition presents 
MO very visilih*. indication of structural defect, but if an impression 
be taken of the sole the existence of abnormality will he at once 
delected. The extent of the treading surface is considerably lesa. 

Areuatus results from slight paralysis of the muscles of the leg, 

which is usually tlie seipud of scarlet fever, di)>htlieria, or other 
exhausting illness. Upon recovery from such an attack, some little 
Mwkwardiiess of gait may have been observed, or it may have been 
Moticed tliat the shoe was worn away more (puckly at the front part 

* “On Piinilytic Deforniit}' of the Foot,” Lancet, 1880, vol. i. pp. 142, 214. 
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of the sole than elsewhere. These slight syinptonis exist perhaps 
for a few mouths; they pass off, the cliild ‘grow.s out of’ his bad 
habits of gait, and there is apparently an end of tlie matter. The 
transitory lameness is due to the anterior muscles of the leg being 
chietly alfected with loss of contractile power. During this period 
of existing weakness of the flexors the front of the foot becomes 
slightly depressed at the transverse tarsal joint. . . . When the 
paralysis passes off, the front of tlie foot is again l)rought to its 
proper j^osition, but as growth ])roceeds there is a want of accommo- 
dation of the contracted tissues (in the sole) ^ to the increase in 
length of the otlier parts, and thus an abnormal degree of arching is 
gradually estaldished. The condition of arcuatus tlevelops so slowly 
that it seldom causes iiicoiivenience until the age of adolescence 
is reached ; relief is then sought from pain in tlie sole of the fuot 
and from reflex muscular spasm extending u}) the front of the leg, 
botli of which symptoms ai‘e chiefly due to the formation of corns 
beneath the heads of the metatar.sal bones. . . . The pain caused 
by arcuatus is not infre(piently ascri]>ed to rheumatism ; hut tlie 
corns on the front ])art of the foot, the string-like bamls of fascia, 
and the loss of treading surface, ought to iiulicate the real source of 
the trouble. 

“ Talipes plantaris is an aggravated condition of arcuatus, and 
forms a connecting link between the latter and talipes equinns. In 
^ this more severe state of dis- 






tortion the sole is contracted 
and the arch deepened, as in 
the case of arcuatus, hut the 
' . ... ’ ; front of the foot is also de- 

, " * r ^ ( jiressed below the level of the 

- ... -'"'C ' ; . ' ' " I The early condition de- 

. / scribed as preseiit in tlie 

slighter deformity has liere 
become permanently estal> 
, lished. The mmseles of the 

taj. 24.r». — lalijM.'S eiaiitariM. , . „ . i* 

leg and foot are all impli- 
cated, but tlie extensors of the toes and tilaalis anticus are 
especially affected. . . . Lameness continues lor a somewliat 
lengthened period, and the anterior muscles never recover siiili- 
cient strength to raise the depressed portion of the foot to 
its normal position. ... It should be added tliat the toes an‘ 


Fji.j, 24.r». — Talij)f.'S Flaiitaris. 


' The words in the brackets are the author's. 
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frequently hyper-extended.” In illustration, we quote the following 
case : — 


Cask 5. Varohjiic TiUipes'Armttns and Planfans. — Thomas (.1 , 

aged nine years, was brouglit to us for pain in the feet and difficulty in 
walking. The family history is that the maternal grandfather suffered 
from rheumatism ; and the mother has rheumatic pains in the legs. 
When two years of age, the child 
suffered from whoojhng-eougli, and 
when six, from mcaslo.s. He now 
complains of pains in the feet and 
leg. 

On oxamination of the f(iet, the 
right presents the appearance dc- 
scribe<l above. This foot is a good 
example of talipes plantaris and 
the left foot of talipes arcuatus, ie, 
the eai'lier condition of plantaris 
(hig. 24*J). In neither foot is the 
tondo Achillis shortened. The de- 
formity was remedied by section of 
the plantar fascia and the u.sc of 
a rectangidar tin-shoe. 





The treat ntent consists of 


Kl*;. 210, — Trnciugs of Solos ut F*‘et in ca.'-e 
n wlicii slamliiig. Tlu* viglit. foot "was 
in tilt! ooui.Iition of l^luntaris, imd the left 
of Arc nut ns. 


division of the plantar la.scia ; 

after which extension .should not be made for fourteen days. Then 
the best apparatus is a Scarpa's shoe, with a single uplifting inove- 
nie.nt in tlie sole and slots with webbing for the toes. The raising of 
tlie front part of the foot should be done gradually, as some pain inci- 
dental to the lapid method is thereby avoided. A walking apparatus 
with a toe-uplifting spring is also necessary afterwards. After 
.section of the plantar fascia, a troublesome, painful, thickened .scar 
sometimee forms at the site of section. This is due either to 
premature stretching of tlie sole, or to allowing blood to accumulate 
beneath tlie skin at the site of operation, or a hjematoina sometimes 
arises suddenly when weight is borne on the foot. In all cases 
gentle massage and painting with lin. iodi. will remove the pijiri, 
promote the absoiqition of the scar tissue, and the patient should 
not use the foot until the thickening has disappeared. Tnjection of 
hbrolysin into tlie sole of the foot is very useful if the thickening is 
persistent. 

In severe and relapsing cases of talipes plantaris, where the ball 
of the great toe forms an unsightly and painful prominence, and the 
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(ravity of the arch cfinnot be reduced by fasciotoniy and wrenching, 
I advocate one of the following procedures : — If the patient is under 
eighteen years of age, excision of half an inch of the shaft of first 
metatarsal bone. If the patient is over that age, excision of half 
an inch of the base of the first metatarsal l:)one, the epiphysis 
liaving joined at that age. If the ball of the great toe is very 
prominent and painful, excision of tlic head of the first nictatai.sal 
bone is useful. In those instances, where all the metatarsal bones 
are very obliquely placed, and cannot l»e replaced, a niethotl of 
operation communicated to me by ]\lr. Jiobert Jones is invaluable. 
It consists of removing through separate incisions on the dorsum of 
the foot, a half to one inch from the shafts of the first to tlie fourth 
metatarsal bones, toward tlie bases, avoiding the, epiphysial line of 
the first metatarsal and not opening the joints. The fifth nu^tatarsal 
bone is not touched, a.s it is very seldom obliquely placed, and, further, 
serves as a splint to the other bones. 



CJiAPTEli lU 


TJIE VARIOUS FORMS OF ACQUIRED CLUB-FOOT 
Talipes Eqlinus 

S//non)/ms — Frencli, Pud hot npthi : Geniuin, P/erdefusi^, 

'Fiik essentijil iValiue of* tliis variety <.)f deforniity is an iiuibiliiy 
to })laco both tlie toes and h(.*(ds on the ground at the same time, find 
tiu? j)atient walks on the heads of the metatarsfil bones. Subsequently 
(?ontrficlion of the soft pirts in the sole of the foot ensues, .and 
iiee.essiUites division of the plantfir fasiuji, and it may be of the 
deeper structures. 

Degrees of Talipes Equinus. — 1'he foot should normally be 
capable (d‘ doi’sifh‘xion on the leg to the extent of 18’ beyond the 
right angle. Any condition in which this jingle is diminished fit 
the. ankle-joint without inversion or eversion is rightly called 
talipes equiinus. A few degrees of diminution are not of import, 
but if tlio loot Cfinnot be flexed beyond the riglit angle, tlien 
there exists — 

The Fil'd Deijnr, or Plrf/d.-amfled Contractwn of the Teiolo 
AdiUUs, wliieh is jilready described. 

Tke Second JDegree. — Tlie heel is raised well ofl‘ tlie ground, and 

:t transverse crease is seen above it. Progression takes place on the 
heads of tlie metatarsal bones, and decided lameness is present, due 
j'artly to tlie Jixtended foot and partly to large and inflamed corns. 
Ill congenitfil and spastic cases, a broadening of the front part of the 
f"ot, owing to the ‘^spreading ” of the heads of the metatarsal honcii 
ioid separation of the toes, is seen. This fippefirjince is all the more 
liking from the ill-developed state of the lieel. Here the skin is 
f hill and shows no signs of pressure ; the tuberosities of the os 
< Hleis are absent, so too is the naturfil pad of fat. Tlie great toe 
‘ ’ drawn towards the middle line of the body, and the inner border 
<'f the foot is concave. This appearance simulates that of slight 

3129 
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vavus, but in tlie latter case the site of deformity is at the medio- 
tarsal, and not at the metatarso-plialangeal joint, as in the former. 
The limping gait in paralytic cases and the jerky step in spastic are 
characteristic. The plantar foscia is frequently contracted in this 
stage. Noticeably in paralytic cases, and to a less degree in .spastic, 
the head of the astragalus forms a distinct prominence on the dorsum 
of the h.)ot. 

Thi^ Third Ber/ree is an exaggeinted condition of the second. 
So much extension is present tliat locomotion may take place on the 



Fni. 217.' -Paralytic TaJi})f-.s Equiiius before Fig. 248. —Paralytic E'.^uiiiu.s after 

Treatment. i 


dorsum of the foot. It is bent completely backwaids, and the toes 
are, as it were, “ tucked underneath.” if one foot alone is affected 
ill the .second or third degree, the patient is often able to hobble 
about fairly well. Ihit wlieii both feet are deformed, walking may he 
impossible. 

, Occurrence and Causation. — Whilst talipes equinus is the 
rarest of congenital, yet a.s an acquired deformity of the foot it 
one of the most fi‘e(iuent. The causes of it are : — 

(a) Spastic, viz. from infantile hemiplegia — spastic paralysis. 

(b) Paralytic, from infantile paralysis and multiple neuritis. 

(c) Traumatic, from injuries to the ankle-joint and anterior 
tibial nerve. 
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(d) Cicatricial, from burns on the back of the leg, or laceration 
of the calf-inn scles. 

(e) Retention of the foot in a vicious position, e.fj. the pointed 
feet of bedridden patients — talipes decubitus. 



Fi<i. 249, — J'jiralytie Talipes E^(llinlIs. The* po.sitiou, due to {gravity, assiinicti by the 
a-et when tlioy are siispeuded. , 

(/) Associated with other deformities, such as a, shortened limb 
from coxitis, fracture, and separation of the epiphyses. 

(g) Inflammation, rheumatic or tuberculous, of the ankle. 
Practically we have to consider two classes, the spastic and 
paralytic. 
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There are essential differences in tlie feet according as spimn or 
paralym is present, viz. : — 

In spastic cases the heel is iinicli raised, the arch somewhat 
deepened, but the foot is in a direct line with the leg, and there is 
no sliarp curve at the medio-t.arsal joint. Whereas in paralytic 
cases, it is’^not so much that the heel and posterior part of tlie 



Kh;. 2riO.--Tlit sMine patient as in Kii,'. 24^, sliowiufj tiie posUinn a.ssnnual l)y tlie 
rent, when the patient is lyijjg down. 


fo(>t are raised, as that the front part of the foot is dropped. 
In this event tlie liead of the astragalus and dorsal surface 
of the sca])hoid are very prominent {mde Fig. 251). The toes 
in a spastic case are hyper-extended at the metatarso-plialangeal, 
and Hexed at the first inter- phalangeal jltint, and so present a claw- 
like appearance. In paralytic ca.ses of the first degree they are 
extended fully on themselves, and in the second degr(?e they are 



C'HAI’. HI 


THK VARIOUkS forms OF ACQUIRED CLUJ3-FOOT 


333 


livper-exteiidecl at the metatarso-phalangeal joint, whilst iii the 
third they are entirely flexed into the sole. 

Ill all rorins of club-foot the following points liold good in llie 
diagnosis of congenital, s])astic, and paralytic talipes. 

In the (mujeiiital cases the deformity is present from birth, and 
is frequently bilateral. In the majority of cases it is either eipiino- 
varus or varus. Much resistance is offered to any attempt to 
straighten the foot ; there is little or no interference with the 
nutrition of the foot in early cases. In the spantic variety one or 
both feet are afleiited. Kquinus is a common dehirmity ; tlie 
affected muscles are tense, rigid, and resistant ; the nutrition of the 
limb ))ecomos affected ultimately, and th(3 contracted muscles atrophy ; 
the refhixes are increased. In the jmmlytAc cases very often oik‘ 
foot only is involved; tlui affected muscles are lax and llahby, ami 
give tlie reaction of degeneration ; the velhixes are diminished or 
lost ; the limb is wasted, and shorter than its fellow ; its tenqiera- 
Lure is diminished, and it is cold and blue, and trophic lesions 
( 3 f the skin may lie present. 

The Morbid Anatomy of Talipes Eqninus. — Inasmucb as 
the foot is not detlocted laterally, tlie alterations in: the bones and 
soft parts are not marked, nor arc they snflieient to prevent the 
foot from being ri‘Stored to complete usefulnos.s. 

The .Bonca . — A case is recorded by Adams ' of a man, aged 
jJo years, whose foot showed no “material change” in the form of 
the hones. Usually these are altered in position and direction, lint 
not in outline. The os calcis is either slightly elcA'ated or remains 
liorizoiital. In congenital forms elevation of this hone is present, 
in iiaralytic cases it is absent. IJarely it may happen that the. 
upper surfacti of the os calcis comes in contact witli the posterior 
part of the articular surfaces of the tibia and fibula; such an 
oecuiToncq, however, has been described. The licad of the iistragalus 
is <lirected downward and forward, and often stands out prominently 
'»n the dorsum of tlic foot ; subluxation occurs at the astragalo- 
scaphoid joint. In severe instances the scaphoid and os calcis 
iU'ticvdate. . 

Ill paralytic cavses the eqiiinus is seen to depend chiefly upon 
a dropping of the foot at the medio-tarsal joint, so that the 
'•uboid and scaphoid are lowered in position, and displaced from 
'^iie os calcis ami astragalus. The metatarsal bones assume a 
vertical p()sition, or are directed backwards, and are spread out 

’ Palk. St*c. Trans, vol. iii. p. 468. 
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at their distal extremities. The compact bone-tissue is thinner and 
lighter than normal, and the cancellous and medullary cavities are 
filled witli fat. Loss of cartilage occurs in those articulations 
which are the site of partial subluxation, e.f/. from the head, 
superior and lateral articular facets of the astragalus, and the 
heads of the metatarsal bones. 

Lirjaments . — Tlie dorsal ligaments are stretched, especially the 
superior calcaneo-cuboid and ealcaneo -scaphoid, and the anterior 
part of the lateral ligaments of the ankle. Tlie plantar structures 
are much contracted. The fascia is first allected, and then tlie 
inferior calcaneo-scaphoid ami the calcaneo-cuboid liganieiits are 
sliortened. So too are tlie posterior parts of the lateral ligaments 
and the posterior ligament of the ankh?. It is necessary to 
recognise the existence of shortening of tlie last-namoil ligament. 
In severe cases of long standing, section of the temlo Achillis is 
not sutlicient to reduce the deformity, and tlui iiosterior ligament 
should be divided as well. 

Mimdes , — In paralytic feet, the extensors undergo fatty and 
fibrous degeneration whilst their op])oneiiis are shortened from want 
of opposition. In spastic cases, (..liicriu says that fibrous clegenera- 
tioii is present. 

Tmdons , — In addition to the tendo Acliillis, tlie plantar fascia 
and the long tlexors and the peroiieits longiis are shorteiuMl ami 
tense. Later, the sliort jilantar muscles retract. 

Skin . — Corns and adventitious bursa; are present. In severe 
cases the former suppurate, and leave perforating ulcers. The 
skin of the sole is shortened, but after division of the dee]»er 
structures it will stretch. 

Prognosis. — In congenital and spastic cases, so far as the 
deformity is concerned, the outlook is good ; ami the ultimate value 
of the liml) for locomotion in spastic cases depends ,upoii the 
subsidence of the sjiasm. 

In paralytic cases we liave to consider the prognosis from two 
points of view : (a) the ultimate shape of the foot ; {h) the 
acifpiisition of voluntary power in the allected limb. As to the 
first point, tlie removal of the deformity does not present any great 
difliculty. It may be said that a shapely foot can, as a rule, 
be obtained. 

Age is not a bar to success. Instances are recorded of cure 
of the deformity at the ages of 54 and 60 years. 

The second fiictor in prognosis, the acquisition of voluntary 
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|)Ower ill the affected muscles, is a different question. In infantile 
paralysis we must be guided by the number of affected muscles, 
and tlie extent to which power is lost. And it should not be 
forgotten that the first step towards the recovery of partially 
paralysed, or apparently entirely jiaralysed, muscles is relief from 
constant stretching and tension. One of the most important causes 
is the pull of their opponents, and this pull is increased when tlie 
normal muscles undergo contraction. It is a cardinal principle in 
the treatment of paralysis that the weakened muscles must be 
relieved of all strain caused by their opponents. 

When the deformity arises from causes such as prolonged 
deculntus, we may say briefly that it presents a favourable 
prognosis, since there is no degeneration of muscle and no ankylosis. 
In those cases due to multiple neuritis, especially the alcoholic 
form, and those due to intlammatioii of the ankle joint, generally of 
a tuberculous or rheumatic nature, the outlook 
is the reverse of favourable. 

Diagnosis. — rure talipes equinus presents in 
the second and third stages no dilflculty in re- 
cognition. It is only in the first stage of right- 
angled contraction tliat it is likely to he overlooked. 

Under the title of “non -deforming club-foot,” 

ShallVn’^ lias described an alTectioii in which the 
heel can be placed on the ground, but the anterior ^ 
part of the foot cannot be raised. It appears to } | 

bii a state of imperfect flexion at the ankle and 
niedio-tarsal joints, and is very similar to, if not 
identical with, tlie condition described under right- 
angled contraction of the tendo Achillis. 




It is often diflicult to be sure of the cause of via. i>5i. -From n 


talipes efpiinus, but a careful in(|uiry into the 
history as to the mode of onset, the presence of 
tonic contractions elsewhere — especially of tlie 
ailductors of the thighs — the absence, in spastic 
cases, of extreme muscular wasting, of coldness 
juid the presence of excessive reflexes, will servo 


I'lise of Infant i!t* 
I’aralysis. Tlui 
dropping of tlio 
foot, owing to tlie 
par.ilysedcojKlition 
of tlioantcrioi'til)i;d 
miiseles, is very 
apparent. ^ 


to distinguish them from paralytic cases. In the latter, if of 


moderate severity, before contraction of the sole has set in, it will 
be noted that, when the foot hangs, the dropping of the front 


^ Bradford and Lovett, Orth, Sur>j. 3rd od. p. 57d. Also Shaller, ;V. V. Med. Rec,^ 
May 1885 and 5th March 1887. 
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part of the foot is very apparent (Fig. 251); hut this sign in some 
cases entirely disappears when the foot is placed firmly on tlie 
ground. 

The Treatment of Talipes Equinus. — Tlie treaUnent of para- 
lytic CHpiinus is conducted on the following lines. In cases of the 
lirst ilegree, or right-angled contraction, mani})ulation and exercises 
may be employed. Walshain and Kent describe some exercises 
which they found “ especially useful.” ‘"The ])atient stands with 
the soles flat on the ground, and then bending the knees and hips 
whilst holding the body erect, with the arms close to the side, 
endeavours to toindi the ground with the finger-tips. This exercise 
should be performed, say, six times a day at regular intervals, and 
for live or ten minutes at a time. It may bo vari(*d by placing a 
wedge-shaped Idock of wood or other non-yiehling material, 2t 
to o inches high, beneath the fore part of the foot, and then in like 
maimer, whilst ixmdiiig the knees and hips and keeping the body 
erect, endeavouring to touch the ground with the tips of tlie lingers.” 
.V walking apparatus with toe-elevating spring and a “ stop ” at the 
ankle-joint to prevent undue plantar flexion, is necessary by way of 
after-treatment, and the ajiplication of a tin-shoe at night must he 
enforced. I>ut time and trouble may be saved by lengthening the 
tendo Achillis. If there is contraction of the plantar hiscia, it is 
divided before the tendo Aclnllis is lengthened. 

In equinus of the second degree, division of tlie plantar fascia, 
followeil by tenotomy of the tendo Achillis, is called for. It is 
advisable to make sure that the front part of the foot and the heel 
can be placed in an horizontal plane before the tendo Acliillis is 
divided. The condition of the toes varies. Sometimes tliey are in 
a straight line with tlie metatarsal hones, at other times they are 
“clawed.” If this condition of “ clawing ” ^ is present, tlie extensor 
tendons should be divided at the roots of the toes, and the con- 

^ The ‘'elaw-likc ” state of the toe.s i.s said to he due to paraly.sis of the iiiteros.sei. 
'this rests ou the autliority of’ Ducheiine of Boulogne, who fornmlatod the theory as the 
result of te.sts with the iiuluced current. 1 am not aware that he verified it by actual dis 
.section. In Walsham and Hup;he.s’ work the authors state that, in a specimen of equinus 
with clawed toes, the interossei were healthy. F. K. Fislier has clearly shown that tlie 
extent of paralysi.s i.s no measure of the degree of contraction whicli may ensue. In 
mo.st of thf.se cases of paresis or weakne.ss of the anterior tihial muscles, clawed 
develop, and the cause of the clawing is .simply the dropjung of the front part of th<‘ 
foot with increase of the convexity of the in.step and of the concavity of the arch, 
Therefore the origins and iiisertioius of the long extensor mu.scles are brought riearei 
together than noniial, and shortening takes place by adjuatnient. The explanation of 
the suhserpient lle.xioii of the toes at the interphalangcal ;joint.s i.s that the toes drop 



MAP. rn 


TPIE VARIOUS FORMS OF ACQUIRED CLUH-FOOT 


»37 


traded flexor tendons; also, if necessary, the lateral ligaments on 
the flexor surface of the toes are severed in the proximal inter- 
jihalangeal crease, at the same time that the plantar fascia is cut. 

The immediate after-treatment consists of the use of a metal 

shoe or plaster of Paris, according to the inclination of the surgeon. 

(Ireat attention must be paid to active and passive exercises, to 

massage, and the use of the induced current. As soon as the union 

of the tendo Afdiillis is ensured, a walking instrument may be 

ordered. According to the degree of ])aralysis of the leg muscles, 

the walking apparatus should be single or double to the knee 

(Fig. 2o2), and a right-angled stop at the 

ankle is often advisable, especially if tlie 

union of the tendon is not very broad 

and strong. If tliere is laxity of the knee- 

joint ligaments, owing to paralysis of the % ^ 

extensors of the thigh, the instruiuent should \\ 

bo carried to tln^ up])er part of the thigli ; ^ 

or to the pelvis, if the alfeetioii is symmetri- 

cal. I)ouble kiiee>ca]).s ami a ring-catch Joint 

at the knee are helpful and convenient if 

tlie kiKJO is very flail-like, and the shortening 

of the limb I’cmders an additional thickness 

of sole ne(a*ssar>'. Ojie of the best means of ,, . , 

raj. 2;)2. Appii- 

I'ostoring the muscles when the functions are mtus, iioui>h;to tht* (.'Min 
ill iiartiiil abeyance, is that of walkinj- exercise, 
which can only he obtained after a division 

of all those structures which prevent the restitution of the foot 
10 its norimd position, and the application of a suitable instrument. 

In the third degree, time must he given for the inflaiiiiiiation of 
tile skin around corns and false bursaj to subside, and then the foot 
is gradually unfolded, hegiiiniiig with the front part, and finally 
letti}ig down tlie heel by section of tlie tendo Aeliillis. After this 
tliere may roniain considerable plantar flexion at the ankle, and the 
wrench may be called for. Should tlie use of this instruiiient not 
1*'^ snfiicioiit, then astmgahiclomy is preferable to the other forms o/ 
i:irs(*ctomy. 


tist l>y gravity, and ilien jnljustable shortening of the long Ilexors follows. So that 
cla\ve<l toes are hyper-extended at the mctatarso-phalangeal joints, and ilexed at 
lirst and se(?ond interplialangeal joints. Doubtless in cases of Friedreich’s disease 
t-i'Mo is some loss of power, in the iiiteios.sei, and this may account for the clawed toes 
’ ‘ til is all'eetion. 
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The after- treatiiient, both immediate and remote, is similar to 
tliat in tlie second degree. Congenital cases are treated on the 
same lines. 

The Trciitmmit of Spastic V \ 

Cases . — In these cases the \ 

amount of comfort obtained V '\ 

by lengtliening the tendo \ \ 

Achillis is considerable, and ; n '\^ 

lasts for some years ; audit \ 

is permanent if the spastic jiy. \ 

process has ceased. Ten- / i.N, \ 

otomy is also useful in cases f" V 

of pseudo-hypertrophic par- / \ \ 

alysis. And in the pointed 
foot, the result of pro- V 



■ ■ . 

. 


Fio. 2ri3. — Paralylif. Talipes [v|iiimis, bclore Ticatii 




Fir,. 251 . — Paralytic Tjili]H>.s Eciuirms, ufUr 'J’realnient. 

longed decul»itiis, especially after peripheral neuritis, tenotomy of 
the tendo Achillis ^ mav l;>e called lor. 


^ While there is no objeetion to placing the foot immediately at a right angle aftei' 
section in paralytic and congenital cases, and putting tlio foot in plaster for the tendon 
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Talipes ('alcaxeus 

Synonyms — French, Pied hot lidus\ (Jennaii, Hackenfuss. 

in Uilipes caloaiums th(3 foot is held dorsally-tlexed. 

Cavsation . — This is an infrequent deformity. It is met with 
arising from congenital, paralytic, and other causes, such as want of 
])ro])er supervision after section of the tendo Acliillis, feeble union 
of .the divided tendon, wound of the calf involving the tendon or 
[)osterior tihial nerve,' contraction of a scar Irom a burn on the 
anteiior part of the foot, and in some cases of chronic disease of 
the ankle. Tlie most usual cause is anterior poliomyelitis. 

Tlie feature of this distortion is the undue depression of the 
lieel, with or without elevation of the toes, if the latter are 
elevated, the sole of the foot is not unduly concave. But when 
the anterior part of the foot and the toes jire nearly, if not quite, on 
a levad with tlie lieel, then the (concavity of the arch is greatly 
iiicreascid, and one form of i>es cavus, or, as it is better named, 
talipes arcuatus, is present. Frequently, in long-standing cases, on 
tlie posterior aspect of the leg and just above the heed, a prominence 
is seen. It is formed by the lower ends of the tibia and fibula, 
which become comspicuous as the astragalus and foot are drawn 
ft»rwards and downwards. 

Acquired Calcaneus. — Aspect of the Foot hi rnralytic and other 
Forms of Acf/uired Talipes Calcaneus , — The appearances presented 

to heal, yet in spastic eases more care must be exerciscil. If the foot is placed in 
plaator of Paris at once, the tendon is often found at the end of six weeks to have 
healed “ too short,” and tlie operation h;is to be done again. If the foot is placed in 
plaster of Paris at less than a right angle, then tlie bond of union is often stretched, 
and calcancu.s develops. The best plan, we find, is to ii.so a Scarpa’s slioe for these cases, 
wlicii tlie angle of the foot can be exactly adjusted from time to time, and the 
fl: act degree of lengthening obtained. It is curious to note that in spastic children, 
‘Uier se<;tiou of the tendo Acliillis, they develop a powerful reflex whicli causes them to 
dorsiJlfx fully the foot. for a time after the section. Tlierefore, when the foot is not in 
- shoe or splint, tlie toes must be held down to prevent over-stretthing of the bond of 
'liiion in the Acliillis. ^ 

* A most interesting ca.se of calcaneus arising from this cause came under our care 
years ago. A captain of Royal Engineers was going to bis tent one night during 
fho Tirah campaign, when a crawling Pathan slashed his left leg through a leather 
g-oter down to the bone, completely dividing all the structures. When we saw the 
Patient, recovery of sensation in the posterior tihial nerve had commenced. It was 
If ''ossary to divide the dorsillexors, and restore the foot to tlie right-angled imsition, 
retain it so. The ease did perfectly well, and the patient resumed Ids military 
•lies. 
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are totally dilTerent from those in the congenital form p. 2 1)2), 
and are essentially dependent, in the first place, upon dropping of 
the os calcis from lengthening of the tendo Achillis; and in the 
second place, upon contraction of the plantar fascia and deeper 
structures of tlie sole. The heel is abnormally lengthened and hall- 
like, and the tuberosities of the os calcis are prominent. Tliis 
appearance is accentuated by the large pad of hit and thickened 
skin wliich forms over them, the result of undue pressure. Th(‘ 
front part of the foot is raised, and cannot be brought to the ground 
at the same time as the lieel. The foot may l)e more or less everted. 




Fi<i. ‘J'jo. — Tiilipfs Calcanuns of Oil* hjft fitof from slij^la juiraly^is of tho c.'ilf mnsoli'.s. 


At first the arch of the foot is not increased, but when tlie, deformity 
is allowed to persist, the toes and heels are ap]>roximaU;d, so that 
the arch is much deepened, and talipes arcuatus (pes cavus) follows. 
A deep transverse groove tlierefore forms in the sole of the foot. 
'File legs, especially the calve.s, arc very much wasted in paralytic 
CR-ses, and the tendo Achillis is tliin and membranous. 

The different appearances in congenitul and paralytic talipes 
calcaneus depend upon tlic* following points : — In the congenital form 
the deformity is at the ankle-joint only ; in the paralytic it is at 
both the ankle and medio-tarsal joints. In the congenital form the 
posterior tihial muscles are normal in strengtli and prevent the 
dropping of the os calcis. fn the paralytic form these muscle>s, 
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being powerless, can neither prevent the heel dropping nor counter- 
balance, through the os calcis, the action of the long anterior muscles 
Nvlueh are attached to the toes. The os calcis therefore drops, and 
is at the same time pushed out of its place by the extensors acting 
oil the toes through the ankle and other joints. IVirtly by the pull 
of the extensors approximating the front and back of the foot, and 
])artly owing to tin* effort made hy the patient to bring the front of 
the foot to the ground, the deepiming of tlie arch is progressive. 



Fl<i. lirii). — Talipes Calcaneus <.liie to Paralysis ol the Calf Muscles (Castrocneiniiis ami 
Soleus), illustrating the typical deformity of moderate degree (Whinuaii). 

If the deformity is allowed to persist, the hisciic and short muscles 
of the sole contract, and bring the heads of the metatarsal liones 
nearer the heel. ITenc.c the arch is increased, and is possibly 
represented by a deej) groove. ((Jf. Figs. 256, 207.) 

Symptoms , — In the congenital form the muscles are not wastcki, 
nor is the leg cold, hut the gait is awkward, slow, and ungainly ; in 
die paralytic variety there is often lameness, and the heel strikes 
die ground first, whilst the fore part of the foot Hops down. The 
ioot can he much dorsillexed, and the calf is wasted, with tlie tendo 
Vchillis in a lax condition. 

Morhid Anxdomy , — Hones and Joints. — The long axis of the 
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os ealcis is obliciue ami in extreme cases vertical, walking taking 
place on its posterior surface. The astragalus is displaced as a 
whole posteriorly, and there is great relaxation of the calcaueo- 
astragaloid ligaments.* At the medio- tai-sal joint the scaphoid and 
cuboid have slipped downward and forward from the posterior- 
portion of the tarsus ; and in early stages there is undue move- 
ment at this joint. At the ankle-joint, plantar-flexion is scarcely 
possible, owing to the contraction of the anterior tibial muscles and 



Fio. 257 .— rarulytii: Ciilcniicus, shnwin;' secoiulary cliaiiges in riinitour 
of Foot (Whitiniiu). 

shortening ot* the anterior ligaments. posterior liganient is 

correspondingly lengthened. 

Muscles and Fasciie. — Much wasting and fatty degeneration of 
tjie calf muscles are seen in paralytic cuses, while their opponents 
are shortene<l and tense. The short muscles and ligaments of tlie 
sole and the plantar fascia are retracted. 

Skin. — Corns and adventitious biirsiU form on the heel, while 
under the balls of the toes the skin does not show the natural 

^ This relaxation in paralytic cases is one of the rea-sons why shortening of the tendo 
Achillis and mu.scle-grafting have partially failed in the treatment of calcaneus. 


,;KAP. Ill THE VARIOUS FORMS OF ACQUIRED CLUB-FOOT 


343 


thickness and liardness. In paralytic cases tlie integument is also 
cold, blue, and liable to chilblains. 

Prognosis , — Since the apfiearance of the first edition of this 
work, where the outlook was described as bad, very great progress 
has been made in the treatment of paralytic calcaneus by muscle 
grafting combined with new methods of shortening the tendon, and 
by arthrodesis, so that the prognosis is now very hopeful. 

Treatment — That of the congenital form has already been 
alluded to on p. 29B ; but if the case is of a mild nature and 
refuses to yield to manipulation, the following tendons should be 
divided, vi/. the extensor propriiis pollicis, 
the extensor longus digitorum, with the per- 
oncus tertius and the tibialis anticus. The 
foot is tlien retained in good position by some 
form of apparatus. Either the malleable iron 
splints, a metal shoe whicli can be plantar- 
fiexed at tlie ankle, or plaster of Paris can be 
used. Passive and active movements so as to 
stretch the anterior muscles should be practised 
for a long time, and a boot (Fig. 258) with a 
toe-depressing spring worn. 

xicquired calcaneus, especially of the par- 
alytic variety, is more dillicult to treat on 
account of the alteration in the arch of the 
foot and the relaxation of the ligaments, par- 
ticularly the calcaneo-astragaloid. The paralytic with Toc-ik^- 

form may arise in two ways, either as a direct 
result of infantile paralysis or from excessive lengthening of the 
tendo Achillis after section for paralytic e(piinuji. 

The measures at our command for treatment are physiological, 
mechanicid, and operative. The calf muscles must be assiduously 
massaged, and the con-stant current applied daily until tliey regain 
as far as possible their tone. In all cases, the tension on the calf 
muvscles should be relaxed by lengthening the tendons on the anterior 
aspect of the leg. 

Mechanical TreatmeM . — The objects are to raise the heel so as to 
bring the toes in contact with the ground a little before the heel, 
and to keep the arch of the foot as Hat as possible. These results 
are effected by a walking instrument (Fig. 258), which may be 
single or double to the calf in severe cases, having a toe-depressing 
spring with a three-quarter stop at the ankle-joint, i.e. the joint 



Fig. 258. — Walking Mppa- 
rat us for Talii) 0 s Cal- 
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stopped a little over the right angle to prevent the heel dropping. 
In most cases a rubber-band or accumulator should be attaclie(] 
from the garter-piece to the heel of the boot, and a steel support 
placed on both the inside and tlie ^outside of the leg. , For night- 
wear a tin-shoe witli a quadrant is necessary ; the quadrant being 
so adjusted that the sole-piece is at an angle of II O'" with the calf- 
piece, and some extension is thuvS obtained. One point in fixing 
this shoe deserves attention. The heel is first fixed firmly in its 
place, and then, with the left hand drawing tlie heads of the meta- 
tarsal bones forward and slightly upward, the surgeon straightens 
out as much as possible the structures in the concavity of tlie 
plantar arcli, and finally fixes tlie front part of tlie foot in position 
by a bandage. The use of walking apparatus is advisable in these, 
cases for some years. ]\Iechanical treatment is only of service in 
slight cases, or wlieii the patient refuses operation for the more 
severe degrees. 

Operative Measure for Acquired Calcaneus. — In nearly 
every case the plantar hiseia requires section as a preliminary. 
We then liave to choose between one of the following; and in 
doing so we should recognise that acquired talipes calcaneus is not 
merely a lengthening of the tendo Achillis. It is a relaxation and 
lengthening of the posterior ligament uiul posterior parts of the 
lateral ligaments of the ankle, of the interosseous, and of the 
calcaneo-astragaloid ligaments, and conqnises clianges in the 
position of the os calcis and a,stragalus. 

Operative measures are — 

1, Section of plantar fascia, and wrenching the foot into 
position. In mild cases this answers fairly well, provided tliat tlu‘ 
foot is retained for some weeks in plaster t)f Paris in a plantar- 
tlexed position so as to permit shortening of the stretched ligaments. 

2. Shortening of the tendo Achillis either by {a) the method 
of Willett or (Jibney, or, better still, by {h) the Z-ii.iethod, or by 
(c) transplantation of the tubercle of the os calcis. 

(a) Willdf/fi Method} — “A Y-shaped incision some 2 inches 
in^ length is made over tlie lower end of the tendo Achillis down 
to the tendon. At the lower or vertical portion of the inci.sion, the 
dissection is continued until the tendon is fully exposed over its 
superficial and lateral surfaces for the space of I inch in length, 
its deep connections being left undisturbed. The tendon is now 
cut across at the point of junction of tlie oblique portions of the 

’ SI. Ijudhohmiew's Ilosp. Ikp. vol. xvi. 1880, p. 309. 
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wound with the vertical. Next, the proximal portion ot‘ tlie tendon 
is raised, with its superticial connections to the integuments intact, 
t(t the extent ot‘ lully ^ of Rb inch by dissecting along its deeper 
surface, i.e. l.>y reversing the dissection made upon the distal segment. 
A wedge-shaped slice of tlie tendon is now cut off from ])oth 
segments, tliat from the proximal being removed from the deep 
surfViee, whilst from the distal it is taken from its superficial ; in 
both instam^es the laces of the wedge-sliaped portions removed being 
at the point wliere tlie tendon has been divided. Tlie heel being 
now pressed upwards, the proximal portion, including both skin and 
teinlon, is drawn down and placed over the distal, thus bringing the 
])repa.red cut suriaces of the tendon into apposition. In this position 
tliey are held by an assistant, whilst four sutures, two on either 
side, arc‘ passed deeply tlirougli the integument, then tlirougli both 
|)ortions of the tendon, and again out throngli the integument and 
fastmied. When the operation is completed tlie united edges of 
the wound assume a V-sliaped appearance, owing to the angle of 
the pi'oxirnal portion being now attached to the terminal point 
of the distal portion of the original incision.” 

As Walsliam pointeil out, and it is in at’cordanoe with the experi- 
(Mice of others as well as myself, ])la, Stic operations on the tendoiivS of 
muscles, which are affected with infantile })aralysis, are successful 
only when some healthy fibres are present in the muscles. It is 
useless to perform this or the other forms of teiiectomy if the calf 
musc'les give no reaction to electric stimulation. Elongation of 
the degeneratetl muscle -fibres will follow some months after the 
operation. 

(//) Gihne!f>i Method } — A Y-sbaped incision is made. 'J'lie 
t<*ndon is divided by a very oblique incision ])assiiig from below 
upwards and from heliind forwards. The u}>})er portion is then 
•sutured as. low down as possible on the lower, and the foot is 
l)lac(;(l well in plantar flexion. 

(c) Tke Z-Method . — 'fhe tendon is exposed by a vertical incision 
«>ver it. If necessary, the skin may be divided borizontally at the 
u|)per and lower ends of the vertical incision. The tendon, foi’ 
cxam])le the right one, is severed thus. The knife is passed liori- 
/ontally into it at its left edge, and half-way tlirougli it. The 
edge of the knife is then turned downwards, and tlie tendon split 

' Vide the paper l)y V. P. Gibney in Ann, Surg. vol. xi. p. 241. Cf. twenty-eight 
' treated by his inctliod ; seventeen gave a good result, eight a fair result, and three 
‘ poor result. 
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verticdly for a variable distance according to the extent of shortening 
required. At the lotver end of the vertical incision of the tendon 
the edge of the knife is turned to the right, and cuts horizontally 
through the remaining portion of the tendon, thus — 



Fig. 259. — To illustrate the Z-Metho<l of Shortening the Ternlo Achillis. 


From the rectangular part ABC a portion marked out by AB A'B' i.s 
removed, and from the second rectangular ])art BCl.) a portion (j'lV 
CD is removed. J^kch part cut out is equal in h3ngth to the 
amount of shortening required. Tlie part at A'lV is united 
to AB and C^D^ to Cl), and the sides of the vertical incision 
BC are sutured. By this operation tlie tendon is satisfactorily 
shortened, and there is not the same probability of stretching of 
the baud of union as in some of the other operations.' 

TransplanfMiorh of the Tnherrle of the Os Calcis is rarely 
practised. The operation fails because the degenerated calf muscles 
stretch subsequently. 

3. Musde-Transfcvnior. — Xicoladeni’s pioneer operation of 
transferring the tendons of tlie peronei into the tendo Achillis was 
done for paralytic talipes calcaneus. But it proved disappointing. 
We now see that to expect the comparatively weak peronei to do 
the work of the calf muscles, at h*ast i’ourteen times as powerful, 
was very unreasonable. Only when the calf muscles are partially 

^ ’ Phocas, Jievite d'orthop<'die, 1894, No. 5, p. 355, siigf^ests this modification: “A 

median incision 6 or 6 centimetres long is made over the tendon, the sheath opened, 
and the tendon carefully denuded. It is then translixod laterally at tlie upper end of 
the wound by a bistoury, which is carried down the middle of the tendon by u sawing 
motion. The posterior flap is cut away above and below, leaving the anterior part of 
the tendon thin enough to be folded on itself ; and this is now done, thus shortening 
it ouedialf the length of the incision, and the fold is then stitched together with 
catgut. The sheath is closed, and the skin separated. The foot is then put up in 
equinus in a fixed dressing.” 
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paralysed, and yet show no progressive recovery under treattneat, is 
it advisable to employ this method alone., 

4. Operations on the Bones. — (A) Whitman's; (B) Bobert 
Jones’. 

(A) Whitman’s operation of astragalectomy, tendon trans- 
plantation, and backward displacement of the foot,'^ is particularly 
indicated in severe calcaneus, especially if combined with lateral 
deformity. 

“ A long curved external incision is made, passing from a point 
behind and above the external malleolus below its extremity and 



Fk;. lifiO. — Talipes CalcJUHK)- Valgus. In this form Uk* Aihlimtors of the Foot ('ribialis 
Antii’us and Postnais) as well as the Calf Muscle are paralysed (Whitinan). 

terminating at the outer aspect of tlie head of the astragalus. The 
])eronei tendons arc divided as far forward as possible, and they 
are then c.ompletely separated from their sheaths and drawn to one 
side. The joint is then opened, and the foot is displaced inward. 
This forces the astragalus out from between the malleoli, and it is 
easily enucleated when its attachments to the neighbouring bones 
liave been divided. A thin section of bone is then cut oft* fropi 
the outer surhice of the os calcis and cuboid bones. On tlie inner 
side the sustentaculum tali is cut away, and the calcaneo-navicular 
ligament is partially separated from its attachments. The cartilage 
is then removed from the two malleoli, and they are re-shaped to 
l>ernut accurate adjustment. The foot is then displaced backward 

^ Amer, Jmr, Med. Sci.j November 1901. 
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as far as possible, so that the external malleplup may cover the 
calcaneo- cuboid junction, while the jnner./' is ' forced into the 



Fid. 261. Fid. 2C2. 

ill nitrating the ellcct of the Operation in restoring Synmietiy (Whitman). 

depression behind the navicular. Finally, the peronei tendons, if 



Fid. 263. 

Fi<;.s. 261, 262, ami 263 illustrate. t)je effect of treatnient by Kc-moval of the Astragal ns ami 
Baclvwar4l Displacement of the foot in cases of Faralytic Ta.lipes fJ.alcaneo-Valgtis. 
In the later operations tln^ backward <lisplacernent of the foot has been increased 
(Whitman). 

the muscles are active, are attached to the in.sertion of the teiidn 
Achillis and to the os calcis by strong silk sutures. Tlie wound is 
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closed without drainage, and the foot, is then fixed by a plaster 
bandage in a position of equinus. 

The object of removal of the astragalus is to assure stability 
and to prevent lateral deformity by placing the log bones directly 
upon the foot. The object of the backward displacement of the 
foot is to direct the weight upon its centre, and thus to remove the 
adverse leverage that induces dorsal llexion. The tendon-trans- 
lerence is an additional safeguard against deformity, and of some 
service in restoring function. 

“ As soon as possible tlie patient uses the loot in standing and 
walking. Ultimately apjiaratus may be dispensed with, but a brace 



Kn;. iifi'i. — R()l*prt Joiips’ Opemtioii Cor Rimlrtic Tali]K‘.s Calcanpo-Caviis, illnstratiiig tin- 
first st'ijii* ill ojier.itive proowliire. Reiiioviil of u traiislaicil V-sliiipnl section of 
bone (Robert Jones). 

(or support) should be used for a year or more, when it may be 
replaced by a shoe to hold tlie foot in slight equinus.’' 

Whitniau had, up to 1907, performed this operation in upwards 
of fifty cases, and regards it as the best form of treatment for 
;K'(piired talipes calcaneus. 

Jj. Ixobert Jones’ operation.^ — This surgeon advises restricting 
it to children over eight years of age. It is ajiplicable for two 
v'ouditions : {a) when the paralysis of the calf muscles is complete, 
(Ji) when some power remains in the calf muscles. 

('i) For acquired calcaneus when the paralysis of the calf is 
' omplete. It is done in two stages, four weeks intervening. 

“ Stage I. — Divide the plantar fiiscia, if contracted, and wrench 

^ /inier. Jour. Orth. Surg. vol. v. No. 4, April 1908. 
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witli the hand or instruin16iiVV:*TVIake ah incision clown to bone 
about three inches in lenotlv on {he inner side of the foot, the 



Fl«;. Tlif poNition of the foot ;it tlie ttompletioii of the hrst st.'ige of 

treatment (Itobeit Jones). 


centre being oj^posite the angle of convexity. Witli a periosteujii 
elevator separate the soft .structures from the tarsus above mid 



KicJ. *26(5. — The .sei’ornl stage of operative treatiuent l>y ArtliroclesiM at the 
ankle (Robert Jones). 


Ixdow from the inner to tlie outer side. llemove a transtarsal 
V-sliaped .section of bone (Fig. 264). If tliere be valgoid deformity, 
let tlie section be wider on the inner than on the outer side. 
Suture and oliliterate the cavus deformity by extending the foot, which 
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is iKm bandaged to the tibia, the.^calc^neoiis deformity being now 
apparently much increased (Fig.' 26 a).* 

“ Stage IT. (four weeks litter).-^ — Make a longitudinal incision at 
the back of tlie heel, the centre being opposite tlie ankle-joint. 
Open the joint and take a wedge from tlie astragalus sufliciently 
large to be accurately obliterated when the foot is brought to the 
right angh?. Denude the tibia and fibula of cartilage (Fig. 206). 
The foot should be brouglit to the right angle and fixed immov- 
ably until tlie union is complete. 

(h) “ When some power remains in the calf-muscles. Stage 1. 



Fjii. -Tin* })o.sitioii of tin* foot at tlit*. coiiiphMiou of tho seooivl operation 

(Kobert Jom-s). 


as liefore. Stage 11. — Shorten the capsule (of the ankle) ; shorten 
ilic tendo Achillis ; remove a skin-flap ‘ (from the posterior aspect of 
the lower part of the leg) ; mas.sage the gastrocnemius. In this case 
it is not advisable to remove bone.” In older subjects it may be 
necessary, when romoving a wedge, to iiunse the outside as well as 
Ihe inside of the foot.” 

As a rule, if the calcaneus is at all marked, the radical 
operations of Whitman or Jones arc indicated. 


' Mr. Jones evidently means “remove a lozenge -si laped portion of skin and siib- 
• nianeons tissue on tlie lower part of the hack of the leg.” AVhilst the result of the 
'u •elation is to give a shapely foot, we should like to have Mr. Jones’ opinion as to 
’’ liether progression on it is comfortable or not. There appears to he the probability 
“f rather a “ wooden ” foot resulting. 
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Talipes Caloaneo-Valgus and Calcaneo-Vaul's 

Althoiigli iic( [Hired valgus and varus have not yet been described, 
it will not be amiss to allude in this place to those rarer and 
compound forms, calcaneo-varus and valgus. 

The paralytic form of talipes calcaneo-valgus is not uncommon. 
Of 903 of our cases ()f talipes, 3G were accpiinal calcaneo-valgus. 

In talipes calcaneo-varus the heel is depressed and the innei* 
border of the foot is concave. Hitherto we have met with l)ut three 
examples of the paridytic variety, and with two cases of the con- 
genital form. 

The peculiar twist in both these forms of club-foot renders tliein 
somewhat ddlicult to treat. The main deformity of calcaneus often 
causes trouble in treatment, and unless tlie accompanying varus and 
valgus are slight, the foot does not afterwards present a very shapely 
appearance. Sudlcient indications for treatment are given under 
the headings varus, valgus, and calcaneus. 


3’alipe.s Vahus 

In many of the cases of so-called talipes varus, the teijdj» 
Acliillis is contracte(l, lienee such cases should be styled e([iiino- 
varus. Pure talipes varus is rare. 

Cansation — 

(r/) Infaulile ])aralysis where the peroiud alone arc affected. 

(Ij) III severe forms of the same disease, where all llie muscles 
of the leg excejit the tibialis anticus and [losticiis are 
affected — an unusual form. 

{c) One form of [>rogressive muscular atro|)hy rperoiieal |)ara]ysis 
— Howard Tooth), in which the peroiiei muscles are 
affected very early (vule vol. ii. section x.). 

(d) As a congenital atfcction, and giving liso to “ pigeon-toe.” 

{e) After burns on the inner side of the leg and foot, the foot 
being drawn to that side. 

i f) After rupture or accidental section of the yieronei muscles. 

(U) Injuries to the sciatic, external yioplitoal, and musculo- 
cutaneous nerves. A striking form is sometimes seen 
after reduction of congenital dislocation of the hip (p. 200). 
Another cause is pressure on the external popliteal nerve 
by splints or bandages, as it winds round the neck of tlie 
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fibula. Accidental wounds in this situation, section of 
the external popliteal nerve in severing the biceps tendon, 
reinoviiig an exostosis from the head of the fibula, or a 
sequestnun from the', popliteal space, may be responsible 
for traumatic talipes varus. 

(h) Occasionally varus is seen in spastic paralysis, and may be 
simulated by hysteria. 

(/) In relapse from congenital ecjui no- varus, the varus is often 
the chief feature of tlie deformity. 

The (jdtieral appearances of the foot are cliaracteristic. The foot 
is adducted and inverted, the toes pointing inward ; the arch is 
iucreas(jd and the patient walks on the outer edge of the foot, whilst 
tlie heel comes to the gnmud at the same time as the heads of the 
metatarsal bones. In this situation numerous corns and false bursai 
aio found. In congenital cases there is little or no wasting of tlie 
muscles, whilst in the [)aralytic cases wasting, sliortening, and cold- 
ness of the liml) are well marked, and there are neither the trans- 
verse nor longitudinal furrows in the sole, characteristic of the 
I’oiigenital form. 

The morbid anatomy is described in the chapter on equino- 
varus. There, too, the treatnmU of varus will be found detailed. 
It is only necessary to summarise it in this place. 

1. In infants, when the <leformity can be nearly or entirely 
reduced by the pressure of the hand, manipulation and the use of 
retentive apparatus are called for. Later, a walking instrument 
with a varus T-strap is neces.sary. If there is rotation inward of 
the bones of the leg or at tlie knee-joint, the walking apparatus 
.slionld be carried up to the thigh, or to the pelvis if inversion is 
persistent. A tin-sliot? for night-wear is advisable. 

2. Cases which resist attempts, made with the hand, to reduce 
the deformity require tenotomy of the tibialis anticus and posticus, 
of the plantar fascia, and section of the internal lateral ligament 
of the ankle. Tliey arc; then jdaced in a retentive apparatus — 
eithcjr the malleable ii'oii splint, Scarpa’s shoe, or plaster of Paris — 
and manipulated fmjuently. When the deformity is fully reduced, 
walking apparatus of the same kind as in the first degree should 
1)0 ordered. 

8. Ihisistant cases can be reduced by tenotomy, fasciotomy, and 
>yndesmotomy, followed by wrenching either with the hand or with 
Ihomas’ apparatus. 

Tarsotomy and tarsectomy are called for (1) when the patient 

VOL. I 2 A 
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is an adolescent or adult; (2) wlien the treatment under lieadings 
2 and 3 lias failed after thorough trial ; (3) when there remains no 
hope of reducing the deformity by l(?ss severe means. Phelps’ open 
operation has been done in these cases, but inasmuch as it is an 
operation on the soft parts alone, it cannot overcome distortion of 
the bones. 

Talipes Valgus 

Synonyms — French, Pied hot ralyns, Pint ylat ; (lerman, Platffms. 

Here it is proposed to deal witli pes planus and talipiis valgus due 
to the following causes, viz. the spastic, paralytic, rachitic, traumatic, 
and the so-called pathological, whilst the subject of the jiainful llat- 
foot of adolescents and adults will be reserveil i'or a future cliaiiter. 

Definition. — In ])es planus there is merely dro})ping of the 
arch ; in talipes valgus not only is the arcli dropped, but the foot 
in front of the medio-tarsal joint is also twisted, so that the inner 
border is lowered and convex, and the outer is raised and concave, 
the sole of the foot looking somewhat outward. 

Pes Planus. — In infants the sole of the foot is always nearly 
flat, on account of the presence of a largo amount of fat in that 
situation, and the small size of the tuberosities of the os calcis. 
The latter develop from the stimulus of walking, acting on the 
long and short muscles of the foot. A state of Hat feet is common 
amongst certain races, especially the Jewish, Negro, and Kabyle, 
and it is hereditary. It is a p(;rsistence of the normal state of the 
feet at birth. Pes planus is very frequently seen in epileptics. 

Acquired pes ].)lamis is met with in those who walk bare- 
footed, and we have noticed tliat people who walk about the liouse 
in thin slippers, or with none at all, lo.se tlie arch of the foot, und 
so do cliildreii who use Hat .sandals. Ihhlard states that he luis 
often observed pes planus in those alHicted with congenital sub- 
luxation of the hip, and when the deliciency is unilateral the 
planus is on the affected side. Adolescents witli long tliin feet, 
“ loiig-waisted in the feet,” are particularly liable to devidoj) pcs 
planus if they stand much or carry heavy weiglits. Tlie condition 
of the feet may remain as plamrs, or it may pass into s|nnious 
valgus. Elieumatism and gout are a,s.sociated with loss of the 
arch, and the sole becomes flat. 

Acquired Valgus. — Apart from tlie common flat-foot of ado- 
lescents and adults, acquired valgus is not a common deformity. 

A'pimirances in Acquired Valyus . — In most varieties there if^ 
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some eversion of the foot, with falling of the arch, flattening of the 
inner border, and some concavity of the outer border of the foot. 
In congenital valgus the deformity of the foot is complex from the 
first. Eversion exists at the ankle and medio-tarsal joints. In 
spastic valgus, and in other forms of long standing, some eversion 
sets in eventually. In paralytic and rachitic cases, it undoubtedly 
arises from the weight of the body being borne mainly on the 
inner margin of th(3 foot. Structural shoitening of the extensor 
communis digitorum and peronei results, so that the outer border 
is raised IVom the ground and the sole is everted. In all cases the 
internal malleolus is unduly prominent, as are the head of the 
astragalus and the tuberosity of tlie scaphoid. The child is tlien 
sriid to have “ its inner ankle growing out.” The foot is elongated, 
and assumes a “ boat or canoe sha])e.” 

Tlie essential anatomical feature of the deformity is relaxation 
of the intermil lateral ligaments of the ankle, of the calcaiieo- 
scaphoid, aslaagalo-scaphoid, and scajflio-cuneiform ligaments, and 
of tlu)se uniting the cuneiform and three inner metatarsal bones. 
In this relaxation the inner and middle parts of the plantar fas(fla 
f)artici])ate, so t(30 do the short mu.scl(}s of the gn^at toe. In 
the outer longitudina,! arch of the foot the ligaments, muscles, 
and fasciie aixj proportionately contracted. The bones are altered 
in position, but rarely in shape, except in long-standing cases. 
The head of the astragalus is directed downward and inward, the 
sca])hoid is r(fl;ated so tliat the tuberosity is brouglit downward jmd 
inward, and ther(3 is a space lietween the two bones ; whilst the 
inferior surfaeii of the calcis is twisted slightly outwards. l)uvsa‘. 
and corns, and even perforating ulcers form over the bony promi- 
nences on the inner margin, a?ul cause great ])ain. 

In the section on talipes arcuatus tliat peculiar form ‘‘ yued 
creux valgus,” or valgus with increase of the arch, has been alluded 
to. It is said by Diiclieuiie to occur in spastic valgus, and to be 
due particularly to exaggerated action of tlie peroneus longus. This 
curious form lias been closely studied by the French surgeon, and 
lie says its characteristics are : — , 

1. An increase of the yflantar arch, with lowering of the heads 
of the metatarsal bones. 

2. A diminution of the transverse measurement of the fore part 
of the foot, esj)e(nally at the heads of the metatarsal bones. 

•I A torsion of the front part of the foot producing oblique 
lolds on its plantar aspect. 
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4. A displacement outwards of the calcis from tlie astragalus. 

5. Considerable prominence of the tendon of the peroneus longus 
below the external malleolus. 

ParalytiG Valt/us. — Of pure valgus arising from infantile 
paralysis we have met with but few examples. It is stated that 
paralytic valgus assumes two forms : — 

(a) In which the peroneus longus is not affected ; and then the 
appearance of tlie foot is that of valgus, Le. the foot as a wliole is 
abducted, but tlie arch is retained or increased. 

(h) In which the peroneus longus is paralysed, and then the 
arch drops, and the foot is abducted by the peroneus brevis and 
extensor communis digitoruin, but is not everted. 




Fig. 268. — Hadiilit; Tulipes Valgus in a agid 18 luoiitlis. 


It is interesting to notice that in the same patient one freipiently 
sees varus or etjuiiio-varus in one foot, and valgus or ecpiino- or 
calcaneo-valgus in the other, the varoid deformity lieing in llie right, 
and the valgoid in the left foot, or vu'c versa. 

In paralytic valgus of the less severe degree.s the tiliialis anticus 
alone is affected, but in tlie more severe degrees the tibialis posticus 
and the muscles of the calf are implicated as well ; and then calcaneo- 
valgus results. Tlie affected muscles do not respond to the in- 
terrupted and the constant current, and are found to lie in a state 
of fatty or granular degeneration. 

The symptoms are similar to those of congenital valgus, except 
that ill early cases the foot is not everted, and there is the peculiar 
relaxation of the muscles accompanying infantile paralysis, together 
with wasting, coldness, and blueness of the limb. In addition, on 
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the outer side of the crest of the tibia a groove is seen which 
corresponds to the atrophied tibialis anticiis. The extensor com- 
munis digitoriun and peroneus tertius ar(3 tense. 

RaekUic Valgus. — Among tlie many cases of racliitis one 
does not find so many instances of valgus as one might expect. 
It is })robably due to the fact tliat rickets takes children “ off their 
feet,” and there is conseijuenLly in but few 
cases yielding of tlie plantar arch. When 
it does exist it is a well-marked deformity 
(see Fig. 2C8). 

Tlie point of unportanee is to remember 
that rachitic llat-lbot may and does persist 
and leads to painful llat-foot in adult life. 

We have had no opportunity of dissecting 
a rickety llat-foot, but the adult rachiti(‘, 
skeletons in museums show considerable 
alteration in tlie shape of the bones.* It is 
IVcipiently associated with genu valgum. 

Tm-wmafAc Valgus. — After IVitt's frac- 
ture, dislocation at the ankle, or severe 
sjirain witli ru])ture of the internal lateral 
ligament, the foot may be permanently 
carried outwards, and after a time the arch 
of tlie foot gives way. Numerous examples 
of this have come under our notice, and 
Uie cases arc tedious, ijaiiiCul, and not easy Evoisiou 

to remedy. Tlie greatest care should be the loot a iter injiiry to 
taken in [uitting up a Pott’s fracture, and 

the foot should be brought into the inverted or over -corrected 
liositioii, so as to anticipate this deforinity. 

The aceompanying Fig. 269 is taken from a patient who cuiiie 
to my Out-patient ( ’liiiic. 

Hare cases of separatiou of the epiphyses of the tibia or libula 
are recorded, followetl by varus or valgus. 

Spastic Valgus . — Instances of this are comparatively rare. The 
deformity is due to (lonvulsioiis in young life. 

Hysterical Valgus . — We have met with two examples of this 
in growing girls. 

Valgus associate.(l with other Causes. — Acute periostitis and 
osteomyelitis, interfering with the growth at the epiphysial line, cause 
inequality in the length of the two bones. Accordingly as the tibia 
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or fibula is aliected, vso varus or valgus results. The following inter- 
esting case may lie • — 

Cask G. — Corujenifal Syphili% Shwtnihuj of left leg^ l^ahjns in the. 

right fool . — Floroncc G , aged 15 years, canic to us coin])laining of pain 

in the right foot. She said that when she was aliout 1 year old there 
was, from her mother’s account, (‘onsiderable stifliiess of the left knee. 

On examination, there are sears about the mouth, leucomata in tjie 
left cornea, and the central incisors are notched. The left leg is ineh 
shorter than tlie right, and just above the lower extremity of the left 
femur a distinct thickening is felt. The riglit foot is valgoid. 

Tn this case it seems that a syphilitic epiphysitis occurred at the lower 
end of the femur, interfering with tlie rate of giowth of the bone, hence 
the shortening on the left side. As a con.se<iueiicc, more weight has been 
borne upon the right side, and the foot has developed valgus. 

Prognosis of ..logoi red Valgna, — This must necessarily vary with 
the cause, the amount of deformity, and the lengtl) of time it has 
existed. In traumatic and rachitic valgus tlie outlook is not favour- 
able; while ill the paralytic form much recovery of [lower may be 
looked for in early cases. And, in late cnse.s form of tlie foot 
can be restored, and much assistance given by operative means and 
supports, so tliat the patient is able to go aliout comfortably. 

The Treatment of Talipes Valgus. — I’aralytiit valgus is treated 
by tenotomy of the contracted tendons, tendon trans]>lantation, 
exsection of lozenge-shaped portions of skin on the inner siih* of the 
foot, arthrodesis in suitable cases, and the use of su])p<n'ts. Treat- 
ment is fully dealt with in the section on “ I’aialytic Deformities.” 

In spasmodic valgus the rigidity of the muscles is such that 
exscction of an inch or more of the peronei tendons is called for, 
with section of the extensor communis digitorum. 

Eachitic cases merely require suitable .support and coustitutional 
remedies. 

Eatliologieal valgus, or that variety which is a seqiu?! to {^ute 
ami tuberculous arthiitis of the ankle, or ostitis of tlie honors of the 
foot, demands considerable thought liefore the foot is interfered with. 
Much will depend upon the disease being entindy quiescent ; the 
freedom of the tendons in their slieaths, both structures being only 
too often involved ; and upon the patient’s wisli for improved powers 
of locomotion. 

In traumatic valgus, particularly that following IVitt’s fracture, 
much improvement may be olitained by active and passive exercises, 
sedulously carried out, by forcible rectification, and placing the foot 
in plaster. Section of the contracted tendons on the outside, of 
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the leg is often necessary as a preliminary measure, and it may be 
(lone when tlierc exists nnicli stifTness at the ankle-joint. 

Talipes Equino-Valgus 

After the references whicli have lieen made to the frequent 
association of equinns and valgus in both congenital and paralytic 
club-feet, and the separate description given of botli of these condi- 
tions, it is unnecessary to allude further to them. 


AcQUiiiEi) Talipes Ec^umo-YAiius 


Ac(juired equino-variis is paralytic, traumatic, and articular. 
Taralytic etpiino-varus is due to acute anterior poliomyelitis, multiple 
neuritis, and injury to the 
external |)opliteal nerve. 


Traumatic e([uiuo-varus is 
the result of fractures, dis- 
locations, or separation of 
the epiphyses at tlu*, lower 
ends of the tibia and fibula. 
Intlainniatory processes in 
the ankle and tarsal joints, 
whether rheumatic, gouty, 
tuberculous, or syphilitiii, 
are ivspun.sible for the artio 
ular forms of e(juino-varus. 

The rarer causes are 
hysteria,^ fractures in the 
neighbourhood of the ankle, 
a;id dislocations. Infantih^ 
paralysis affecting the per- 
onei and the extensor 
muscles (the tibialis anticus 
often excepted '") leaves full 
scope for the action of the 
opposing muscles. Hence 
the raising of the heel and 
the inversion of the sole. 



Fig. 270. — Spa.sti« Talii>es Kfniino-Viinis in a woman, 
ag('(l 35 years. 


ddie latter position is due to the powerful traction of the tibialis 


^ Sec Walsham and Hughes, qh sup. cil. fig. 204, p. 328. 

® In some cases the extensor proprius pollicis esca^MJs, and extension and flexion of 
the great toe are normal. 
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Fia. 272. — Paralytic ^’iilipcs Eqiiino- Varus. The Extensor Propritis I'olliris has escapeil, 
lienee the Jlyi»er-extfiisiou of the Great 'J'oe. 
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posticus, flexor longus digitorum and pollicis, which pass hcliind the 
internal malleolus obliquely into the sole to their attachments. In 



KitJ. 'HVi . — 1‘aivilytiu, Tulipeis Eijuino-Varu.'S. 


spuHtic ])ar{ipl(}gia the, aildiictors and invertors of the foot are oxcess- 



Fk j. 274. — 'riiiw. views of a foot ufleeted l)y Paralytic Talipes Equiiio-Vanis. 


progressive inuscnlar atrophy called peroneal paralysis affects the 
peronei and the extensor muscles, and results in talipes ecpiiiio-variis 
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(Charcot, Tooth). Many cases of equino-varus due to spastic 
paralysis (vol. ii. sect, x.) come under the notice of orthopaxlic 
surgeons. In some instances the nerve lesion lias a[>pearcd sub- 
sequently to l)irth. 

Morbid Anatomi /. — The anatomy of paralytic equino-varus can 
be readily understood by reference to the sei)arate descriptions ot 
equinus and varus (p)). ooM and MoM). 

Propimis. — Cases of paralytic equino-varus, when seen early, are 
readily amenable to treatment, and the deformity can be relieved by 
tenotomy, tendon grafting, and transplantiition and nerve anastomosis. 




Fu;. 27”). -Sit.Mslic Tali|tC'* Ki'inino-Vjinis in ;i lK>y. Hired 17 years. 


/ 


Tlie prognosis of the spastic foian is not so good. Like congenital 
cures, they show a tendency to rclaj^se. 

Treatment. — Ac(piired equino-varus is treated on the same lines 
as the congenital form, and in some cases tendon transjdanlation 
and arthrode.sis are called for. 


H.vmmer-Tok 

Aynonij}ns — I'l-tundi, OrtcU m martruv^ Orkil m Z, Orteil en con^ 
de cyf}n(^, Ortr/d m f/riffc ; (lerman, Ifamrnrnfhe, 

% 

Definition. — A deformity usually affecting the second toe, and 
consisting of dorsi-ficxion of tlie first phalanx, })la.ntar-fIexiou of the 
second, and extension of the third phalanx.^ 

^ Hammer toe must not ho ooiifiLserl with the coiitr-ietcd and clawdike toes met with 
in various forms of talipe.s. In the latter cases all the toes are alFected, and tlie follow- 
ing forms of eontraetion are jirencnt: --- 

{a) In talipes equinus all the toes may be dorsi-flexed at the mctatarso-phalangeal 
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Etiology. — 1. Contpiital — A small proportion of the cases 
are distinctly congenital. In these instances the second toe is 



Fig. 278 , • 

Tlirei* V'iews of a case of llaiiimer-T<^e. 

Usually affected, and in both feet. In the same patient congenital 

.K’i'it, and plantar-llexed at tlie first interphalangeal joint. A condition similar to this 
met witl) in talipes arcuatus and plantaris. 

The toes may all he plantar-llexed from the metatarso* phalangeal joint, so that 
dll’ dorsal surface of the toes is in direct contact with the ground. 
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contraction of the fingers, especially of the fourth and lifth, may be 
seen. 

2. Heredity . — Of all the deforinities to which the foot is liable, 
this is the one in wliicli heredity is most markeil. Mr. William 
Anderson has traced it in at least a fourth of the cases which 
had come under his notice ; and in the Ijecturca on the (^mtrarHon 
of the Finyers and Toen ’ he alludes to an instance in which the 
deformity had occurred in four generations." • I have mt?t with two 
examples in private practice of its perpetuation through three 
generations. 

M. Acquired Carnes . — In many people tlii', second toe is longer 
tlian tlie first, and by some this is believed to be the noiinal state. 
Whether the first or second is the longer luatters little, if tight 
and pointed boots be worn, so far as the production of liainmer-toc 
is ooncenied. In either ease the great toe, not having suHlcient 
room, is subluxated outwards and the other t(K‘s become clawcjcl. 
As the displacement of the great toe persists, it rides over the secoiul 
toe, and the second and third phalanges of the latter being main- 
tained in constant plantar flexion, adaptive shortening of the long 
tendons and the latei’ul and glenoid ligaments follows, with hyper- 
extension of the first phalanx. 

The Appearances of Hammer-Toe. — On the dorsal aspect of 
the first interphalangcal joint a [gainful corn is frequently jaesent. 
Beneatli this is a bunion, which from time to time intlames and 
suppurates. On the under surface of the joint a dec]) groove is 
noticeable. The skin is contracted, and at the bottom of the groove 
the long llcxor tendon can be felt. The lirst phalanx is in a state 
of extreme dorsal flexio]i, so that the head of tlie nietataisal bone is 
uncovered below to about half its extent. The second ])halanx is 
always plantar-flexed, while the third may be eilher plantar-llexod, 
dorsi-liexed, or in a line with the second. As a result of the 
squeezing of the end of the allecUal toe downwards, its tip is oitcii 
broad and flat, hence the term hammer-toe.” 

The second toe is in the majority of cases atl'ccted, and in both 
•feet, but to a variable degree. I am inclined to think tliat the 
deformity is more common in women than in men. 

* Lawf.t, vol. ii., 1891, p. 21S. 

“ Mr. VVarriti^^ton Haward showed six dis.sectcd specimens at the Patholopii^^*'*! 
Society in 1893. These toes had bren amputated on account of the ]»ain they caiist’^l- 
Mr. Haward was unable to accept tlie tlieory of ill-fittiiif' boots to explain all the cases. 
“ Many were distinctly liereditary, and occurred in neurotic people” {Lancet^ 6th lih'y 
1893). 
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Morbid Anatomy. — To Sliattock and Adams must be ascribed 
I, lie credit of first liavirig cjorrectly described the anatomical conditions 
in an advanced case. Wliatever may have been the original cause, 
the great obstacle to reduction is found to be in the sliortened 
lateral ligaments and the contracted glenoid ligament. Tlie flexor 
and extensor tendons are undoubtedly contracted, but division of 
them is not sufheient to remove the deformity. The lateral 
ligaments must be seveitid. As a result of tlie displacement, neither 
the lower part of the liead of the metatarsal bone nor the upper 
half of tlie head of the first phalanx is covered hy the hone 
articulating with it, and the cartihige of the uncovered portion of 
hone is tliin and atrojdiied. On account of inflammation extending 
rroin the hiirsa, ankylosis between the first and second phalanx has 
h(;en met witli. 

Treatment. — In slight cases, attention to the boots and tlie 
various measures for remedying outward displacement of the great 
toe detailed on p. 7 1.4 are of value, e.specially 
if care lu^ taken to straigliten the affected \ 

toe seve-ral times night and morning. l>y 
f] xiiig, at night, a mallealde inin splint suitably rr;- ^ 
lumt to the sole and the affected toe, the 
condition will often be improved. Krn.st 

makes a useful T-spring for slight cases is ai.piieii to the Soi.- of 
(IM.. 27(0. Tins is also of sei;,ice after 

to{% whu:li is extended 
upon it idler t'»peiatioii. 


<i|'crall011. wnu:li is extended 

• f f T •<- upon it idler operation. 

Opmiiive. — In cases of medium seventy, '■ 

forcible reposition with tlie lingers under an antesthetie is sonietiines 
successful. A distinct snap or crack is felt indicating rupture of 
the lateral ligaments. If the shortened skin }»revents complete 
restitution of tlic toe, the skin may be divided by a V-shaped 


incision. 

Division of flu: Ly/amenis. — W. Adams ])erfornied this operation 
subcutaneously for several years with much success. T have also 
treat.ed a large number of cases on this plan with tlie liest results. 

SiihcMfaneons sedion is performed, under all a.septic precautions,* 
ill the following manner: — An assistant liolds aside the first and 
third toes, and tlie surgeon, steadying the second toe with his left 
hand, enters a fine, narrow -pointed, strong-backed knife into the inid- 
h'>int of th(‘ groove on the under aspect of the first inter])halangeal 
jrunt. .Passing the kuifh upwards, beneath the skin, and avoiding 
the digital arteries and nerves, the edge of the knife is turned toward 
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the bone, aud the lateral liganieiits severed. By continuing the 
division on the under aspect of the joint, the long tendon and 
tlie glenoid ligament are divided. Without removing the knife 
from the skin puncture, it is passed down to bone through the 
remaining lateral ligament. After free division of the ligaments 
and tendon, the toe can be brought into good position. If not, a 
little force sullices to rupture any of the ligamentous fibres which 
may have escaped division. Jn some cases it is as well to sever 



Fic. 280. — Tlie same ease as in Fij^s. 276-278. Tlie Mammer-Toe Deformity 
is coiii}»letoly relieved. 


the contracted extensor tendon as well. Should the toe, however, 
not come into goo<l position, the ])uricture on the under -surface may 
be enlarged into a transverse incision, and tlie head of the first 
phalanx protruded and removed with bone forci‘ps. 

xViter the operation and dressing, the toe is placed in the cor- 
rected position on a malleable iron splint, until the wound i.s healed. 
A T-splint is then worn for some time until the toe shows no 
disposition to return to its former stfite. 

Complete excision ^ of the joint by a lateral incision is practised, 

^ Acting on tlie .suggestion contained in Mr. Anderson’s Lectures, Surgeon-Captain 
Rowan successfully removed tlie heads of the first plialanges in a bilateral case in which 
tenotomy had been tried and failed {Brit. Med. 10th June 1893). 
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and cures the patient ; saving, too, a considerable amount of time in 
treatment. Amputation is an unnecessary and barbarous mutila- 
tion. If the second toe is removed early in life, tlie great toe is 
pressed outward by the boot, and a bunion forms. 

Lateral Deviation of TjrE Toes 

This affcHition is often of acquired origin, and is due to the 
cramping of the feet by boots. 

in infanc.y and eu,rly eliildhood the affection can be treated by 
manipulation and by sjdints, or by a loatber sole-jdate, so arranged 
that eacli toe can Ijo tied down in its place and lield straight. The 
child should also wear digitated stockings and shoes of sudicient 
breadth. Operation is very rarely called for in childrdli. In 
adults, digitated stockings and broad boots ought to be worn by day 
and sole-i)latos at night, and if one toe becomes fixed beneath 
its neighbour, section of the lateral ligaments and tendons is 
advisal.)Ie ; {im]»utation is, however, rarely necessary. 

A fre({ueut condition met with is overriding of the fourth toe 
by the [)halanges of the iifth toe, wliich becomes gradually dorsi- 
llexed and deviated inwards. Simple section of the tendon in those 
cases is useless, and the small operation the autlior practises is as 
follows: — An incision is made starting from the web between the 
fourth and fifth toes and carried backward for three-quarters of an 
inch. A second incision is made starting fiom the outer side of 
the base of the first phidanx of the little toe aial carried backward 
to join tlie first, so that a triangular flap is formed. This flap 
is ilissectcd up, and the knife is then passed throngh tlie tendons 
{ind ligaments into the metatarso-plialangeal joint of the litth^ toe. 
It can then at oma^ be brought into jdace. One suture is inserted 
at the tip oj the llap and across the gap and holds the flap loosely 
in place, but the suture should not be drawn tightly, otherwise 
contraction of the skin occurs later. A wouml of considerable 
siirfaco is thus left to granulate. During healing, the toe must be 
hept in place by a small soft iron splint. , 


(klNTKACTED TOES 

This condition is usually acquired. It arises from narrow and 
had boots, and particularly from short ones, it is also seen in 
infantile paralysis from adaptive shortening of the extensor longus 
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cligitoriun tendons in spastic paralysis and Fiiedreicli's disease. 
Duclienue advanced the theory that when tlie first phalanges are 
hyper-extended, and the second and third Hexed, there is paralysis of 
the lumbricalcs and interossei, and founded Ids views upon electrical 
observations and reactions, but, so far as we know, did not sub- 
stantiate tlunn by post-mortem observation. In the absence of 
such proof his theory cannot bo generally accepted. In some 
forms of nerve disordi*r, notably jjrogressive muscular atropliy, tluj 
lumbricales and interossei of the feet may or may not be alfected. 
And in talipes equinus from anterior ])oliomyelitis, the small inter- 
digital muscles often escape, and then the coiitraction of the toes is 
due to adaptive shortening of the long extensor muscle and tendons ; 
for it is quite clear that paralysed or partially })aralysed muscles are 
quite as capable, if not more so, of undergoing contracture. 

Treatment — Having ascertained the cause, if the condition is 
not a very troublesome one, efforts are to b(i made to straighten 
the toes by passive manipulation, and wearing a sole-])late with a 
separate stall for eacli toe. Usually the great toe escapes contrac- 
tion, but, if tlie long extensor is involved, the first phalanx of 
this digit becomes hyper-extended, and the second abruptly Hexed. 

If the simpler measures are not effectives, then the extensor 
tendons are severed just above the metatarso-plialangeal articula- 
tions, and the flexor at the first interpholangeal joint, wlicre too 
the lateral ligaments cau be divided. After the wounds have 
healed, the toes are gradually straightem*d on a sole-plate. Digi- 
tated stockings and broad boots are advisable when wjdking is 
commenced. 

UOKNS 

Corns are <hie to hypertrophy of the skin papilhc, one or more 
of wbicli become enlarged and form the centre or core. The 
epithelium oji the papilhe grows more rapidly than elsewhere, and 
projecting above the general level is liable to pressure, which 
irritates the nerve-endings in the subjacent papilhe and causes }iain. 
ground the centre, the surface-epithelinm is heaped up and forms 
the outer ring of the corn, and the papilhe beneatli, being 
enlarged, are now subject to inliammation from pressiir(;. Several 
central papilla; may be hyperti’ophied, and the corn becomes a 
papilloma. 

Corns on the feet are clinically of two kinds, the Infective and 
Non-lnfective : — 
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(fit) Infective Corns . — The writer has met with several cases of 
tins type. Not only do they appear in places wliere pressure 
arises, but after a time they form in spots, such as the under 
surface of the arch of the foot, where little or no i)ressure is made. 
One factor inllucncing their spread appears to be bleeding after 
picking or wouruling tlie original growth. In one instance we 
counted no less than tifty-orie on the riglit foot and twenty-nine on 
the left after lileediiig from the original corn had been caused by a 
cliiropodist. The term infective is a little far-fetched, but it serves 
to emphasise the points that the multiplication of the corns is not 
(lependent on pressure, but is directly associated with luemorrhage 
from previously existing corns. In some cases we have seen them 
not only on the feet, but on the hands and face, yet always in 
larger numbers on the feet, where tliey have ii].>})eared originally. 
Doubtless they are rather warty than keratinous. Occasionally the 
condition is hereditary. 

Treatment. — This variety is not suitable for any form of 
cutting operation. The more the parts bleed, the greater the 
lialhlity to further infection. The writer has found that the best 
way to tieat them is to use a line ghiss pencil, and to ring round 
tht‘ centiM'. with nitric acid, and tlien to stab the wart or corn itself 
with the point of the glass rod dipped in nitric acid. Then, the 
]>jjrt is fomented with horacic acid lotion, and in ten to fourteen 
clays the papilloma and adjacent epitlieliiun come away, leaving a 
lierdthy surface of skin. 

Sometimes these iidective corns appear in smelling feet, and 
perhaps they are of liacterial origin. 

A word lien; as to smell inf/ /eel, which are due to the multipli- 
ealiou of putrefactive bacteria. The sullerer is to wash his feet 
twice daily with soap and water, and then bathe them with chromic 
acid lotion, gr. ij.-rj-, dry tliem carefully, and sprinkle tlie feet 
with the following; Acidi salicylici, gr, ij.; Pulv. talcis, r,j- It 
13 advisable for the patient to put on clean socks twice a day, 
and wear shoes and not boots. 

(b) Non-I'n/celive Corns . — They are due to pressure alone and ' 
lire symptomatic. Thus a row of corns beneath the heads of the 
inct atarsal bones leads us to examine for eon traction of the plantar 
lasila or of the tendo Acliillis, particularly of that little-recognised 
ihnn, the right-angled variety. Corns on the dorsal aspect of the 
toiis mean short and tight boots ami contracted toes. A coni on 
die sole beneath the head of a metatarsal bone indicates dropping 

VOL. I 2 B 
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of that liead, and if present beneath the fourtli metatarsal liead 
is generally associated with anterior metatarsalgia or Morton’s 
disease. Frequently the spasino<lic ])ain is ascribed to tlie corn, 
and not to the pressure on the digital nerve by the dropped meta- 
tarsal head. 

A corn is sometimes found over the false bursa of a bunion, or 
in talipes varus over the base of the liftli metatarsal bone, or over 
the cuboid. In severe flat foot a corn develops over the promi- 
nent scaphoid, and when exostosis of tlie tuberosities of the os 
calcis exists, corns develop upon the under surface of the lieel. 
Any irregularity of tlie inside of the. sole of tlie boot or of the 
“upper” will sometimes start a corn, particularly in those whose 
parents have suifered in the same way or are gouty. 

Treatment. — It is useless to treat the corns primarily ; the 
exciting cause must be discovered and removed. Then the corns 
will either disa})pear spontaneously or the well-known Salicylic 
collodion (Acidi salicylici, gr. v. ; Ext. cannal.). indie., T^ss. ; Collod. 
flexile, Bj.) may be ap})lied several nights in succession after soak- 
ing tlie feet in hot water. ^ 


Tain in the Solks ok the Feet 

After an illness, wlien the feet liave not been used for a con- 
siderable time, the soles are soft and tender, particularly if desquaina- 
tion has taken place. The tenderne.ss, liowever, ]>assos away jis 
the patient regains strength and is aide to wallc. 

In rare instances and in emaciated people of a neurastheiiic 
type, particularly in women, tlie fatty subcutaneous structures in 
the soles disappear entirely, so that portions of the bones, especially 
of the lieel and tin*, heads of the inotatar.sal bones, almost come in 
direct contact with the ground or with the inner surfacc.s of the soles 
of the boots. The pain and discomfort are of siicli a degree as to 
preclude the patient walking. In one instaiu-e the author succeeded 
in overcoming the dilliculties presented by the case by having the 
inside of the sole-leather lined with a layer of spongy rubber boll 
an inch thick ; and in another case he devised a “ glycerine-bed 
on the .same principle as a water-bed. In both cases the result was 
most gratifying to the patient.s. 

When flat-foot is present, frequent complaints of pain in tlie 
soles are made. In some instances it arises from stretching of thi- 

* Before treating a corn ii» an elilerly per.son, the urine should ho tested for sugio. 
If it is j^rcseiit, great caution must be exercised. 
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plantar fascia, muscles, tendons, and ligaments. In other cases it 
may be duo to pressure on the plantar nerves. 

'J'he opposite conditions of excessive arching of the foot, pes 
cavils, talipes arcnatiis, and plantaris are frequently painful, on 
account of the tension of the fascial bands on standing ; and relief 
is obtained when tlie fascia is divided. 

Tearing and rupture of the plantar fascia arc always accom- 
panieil by pain on standing, which subsides after rest and healing 
of the part. 

Many other local conditions of the feet are painful, and we may 
enumerate diffuse li])oma, bony outgrowths, me ta tarsalgia, and spur- 
like Ibrinations on the tuliernsities of the os calcis. 

General conditions, such as rhcumatisin and gout, are responsible 
for the neuralgia in some instances. We meet with rheumatic 
nodules and witli gouty thickening of the fascia. Finally, liayriaiid’s 
(lis(‘ase, endarteritis obliterans, arterial sclerosis, erythrornelalgia, and 
ilysljasia angio-sclorutica are frequently causes of painful feet. 

The treatiiumt involves recognition of the causation, and using 
remedies as described under the appropriate headings. 


During tlie past ten years some examples of an alTection, hitherto 
undescribed, have come under my notice. The trouble, although a 
slight one, yet causes considerable diniculty and pain in walking, 
and from its ])ositi()n mistakes easily arise in diagnosis. 1 appimd 
notes of two cases : — 

Case 7. — A liospital nurse, aged 25 years, was admitted to West- 
lainstor Hospital on 24th May 190G. She had been nursing for nine 
nmntlis. Three months previously she experienced aching pains in the 
^oles and inner sides of the feet. The pain was worse on rising in the 
uiorning and for about an hour .afterwards, hut it continued to trouble 
li«*r for tlie whole day. Almost instantaneous relief was obtained on lying 
‘i'ovn or resting tlie foot, but the pain came on again on walking. On 
examination, looking at the feet on the inner siile and just below the 
sustentacula tali, an oval swelling was visible on each foot. The growths 
encroached on the weight -bearing surface of the feet; in size they 
uicasurcd 1 inch by l .]i inches. Their characters were those of indolent 
Miowths, moderately well defined, and without signs of iiiHammation over 
diern. They were painful to the touch and particularly so to ileep 

‘ A. II. Tubby, Lancet, ‘26th September 1908, p. 937. Art. “Painful Lipoma of 

Foot.” 
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pressure. The feet wei*e not flat in the onlinaiy sense of the word. 
From an experience of similar cases the swellings were diagnosed as 
diffuse lipoma. An operation was undertaken, and Avhcn the swellings 
were incised they were found to l>e of a fatty nature. They were not 
encapsuled ; but the lobules of fat of which they were composed were 
considerably larger and lighter in colour than the surrounding normal fat, 
so that there was no difliculty in dissecting away the whole of the growths. 
It Avas noticeable that the tumours were highly vn.sculai* and bled con- 
siderably. The wounds Avere closed in the ordinary Avay and healed 
without difliculty. 

]\Iy friend and colleague, Dr. li. (1. Hebb, made a microscopical 
examination, and reported that no evidence of nerve endings or of 
nrevoid tissue was found in the tissue, whieli consisted entirely of 
fat. The patient presented herself for examiiuition at intervals, and 
the growths did not recur. 


(^ISE 8. — A girl, aged 16 years, was admitted to AVcstmiiister llos{)ital 
on 20th January 1906, complaining of pain on the inner side of the right 

foot, Avhich had troubled her 
for a yea I*. The pain Avas 
I at its worst after Avalking, 

/ y but not scA'cre enough to 

prevent her from getting 
about. On examination, on 
the iiiner side of the right 
foot tlierc Avas a round elastic 
swelling about one inch in 
diameter. The highest point 
of it Avas one inch below the 
tip of the internal malleolus, 
and the lowest point half an 
inch above the heel. It pre- 
.sented the same physical 
characteristics as the tumours 
in the pieced ihg case, and 
Avas most jirominent when 
the foot AA'as forcibly dorsi-flexed. The swelling Avas removed, and shoAved 
the same fatty and vascular chai*actcr as in tlie preceding case. When 
.the patient left the hospital she was able to Avalk Avithout pain. 





Fio. 281. — To illuslratt^ llio fij)|)L‘ar.'iiicfc.'s in C.'i.se 8. 
Tlu! position of the l.iporna is j'learly .shown at L, 
anti its relation to tlie inner Itmgitinlinal .areh ot 
the foot is evhliMit. Inteiual Malleolus. 

A.S., Astragalo-scajOioiil Joint. The ^*reat toe i.s 
in a state of temporary spasmodic «loi*si*tlcxion. 


These cases of acquired localised painful lipoma of the foot arc 
clearly distinguishable from that form of “gigantism'’ known as 
congenital diffuse lipoma, where the affection is characterised by 
a general hypertrophy of the fatty and subcutaneous tissues, first 
affecting tlie toes or fingers, which spreads by direct continuity foi 
a time ; but, as the hypertrophy increases, isolated masses of fatty 
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material appear at some distance beyond the advancing edges. In 
time these masses become incorporated with the advancing growth. 
The microscopical cliaracters of the cmvfeiiital diffuse lipoma are 
entirely different from those observed in the painful acquired form 
of lipoma. In the former, while the main part of the section 
is occupied by lat and areolar tissue, yet the interfibroiis spaces are 
crowded by small round cells not unlike those seen in round-celled 
sarcoma. Clinically the diffuse congenital form of lipoma is 
somewhat akin to sarcoma in that it shows an inveterate tendency 
to recur very ra)>idly after removal. In the accpiired localised 
form no such appearances are evident, Vmt the blood-vessels are 
extremely numerous and somewliat hypertrophied. In connection 
witli their origin c<asos are met with, which throw some light on this 
point; such an one is the following, occurring in a girl, aged 17 
years, whicli was diagn(»scd as angio-neuroma of the hands. In 
April 1907 a swelling formed on the doisum of the right hand 
towards tlie radial side. It was situated over the first and second 
metacarpal bones, and a])peared to surround more particularly tlie 
extensor tendon of tlie index linger. The growth was always 
extremely painful to the touch, and sometimes gave her pain even 
when the part was at rest. The skin over the tumour was hottiir 
than in other ])arts of the hand : at the centre it was red, and there 
was a dark bluish discoloration around the circumference. The 
swelling increased rapidly whilst she was under observation for a 
fnv days previous to ojjeration. A mass of iiicvoid tissue of about 
tlie size of lialf-a-crowii was excised through a T-sliaped incision. 
Dr. ilebb made the following report on the specimen: It consists 
of iibrous and adipose tissue in which arc numerous blood-vessels, 
the arteriiil walls being extremely tliick.” The left liand had been 
similarly affected in January 1907, when the girl was operated 
on by my Colleague, j\Ir. Arthur Evans. In flanuary 1908 she 
le-appeared at the hospital, as the angiomatous condition had re* 
formed on both hands. The striking feature of her case was the 
extreme tenderness, and the parts were so sore that it was impossible 
to examine tliem properly. Further, the swellings were hard and 
ap])eaved hotter to the touch than elsewhere. An operation was 
undertaken by Mr. E. Rock Carling, and a considerable mass of 
oa-void tissue was dissected from the extensor tendons over which it 
had s})read. Two recurrences have since occiiiTcd. 

Now, in the case of acquired painful lipoma, and in the mevoid 
condition just described, in which fat was present, we have certain 
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conditions in common, namely, tlieir excessive vascularity, the size 
and thickness of the vessels, and their extreme tenderness. It is 
(lifticult to account for the tenderness. It may be due to irritation 
of tlie nervi vasorum. Certainly, no nerve fibres or endings could 
be discovered in the substance of the growths. Wliether the 
acquired dilVuse form is due to fatty degeneration of mevoid tissue 
is not proven, but this possibility should be borne in mind. 

We now pass on to certain clinical points. Without careful 
observation, the swellings due to acquired painful localised lipoma 
may partially fill up the arclies of the feet, so that the condition 
can be mistaken for flat foot ; but, in all tlie cases the writer has 
seen, numbering now six, the tumours have always been between 
the inner edge of the sole of the foot and the internal malleolus, 
and have not extended farther forward than tiu* anterior part of the 
sustentaculum tali. In no case have they been over the scaphoid or 
internal cuneiform bone. Tlie striking features about them are their 
slow growth and their indolence, their extreme tenderness, and tlieir 
vascularity when cut into. It is also noticeable tliat any pressure, 
wliether arising from an irregularity on the inside of the boot, or 
from the employment of a ''flat-foot’* pari, renders the patient com- 
pletely iinalile to get about on account of the ]min. Finally, on 
removal, they do not, so far as I know, recur, and in this respect 
are entirely different from the congenital diffuse lipoma. 


Bony Ootgkowths of the Foot 

One common form is the projection of tlie scaphoid inwardly, 
seen in the long and flat foot of adolescimce, particularly in 
girls. It is due to relaxation of the ligaments ami subluxation 
irnvard of the scaphoid bone, and is particularly diflieult to treat. 
Its presence often hinders the use of boots and of llat-foot jiads, as 
the skin over the prominences frequently becomes thickened ami 
inflamed. In such eases the writer has no hesitation in advising 
removal of the prominent portion of bone so as to expedite tlni 
'treatment of the flat foot. , 

In pcs cavus the bases of the metatarsal hones, particularly the 
first, and the cuneiforms jiroject on the dorsum of tlie foot, ami the 
skin over them becomes tender from the pressure of the boot. Wt^ 
shall describe the spur-like formation on the heels and exostoses on 
the posterior aspect of the os calcis, and we shall refer to the bony 
outgrowth on the inner side of the head of the first metatarsal hone 
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in bunion. In rheumatoid arthritis,’ osseous outgrowths occur, 
particularly about the heads of the metatarsal bones, and are one 
cause of anterior metatarsalgia. Treatment of these affections 
depends upon their cause/ 

Malignant Growths on the Feet 

Apart from carcinomatous growths of th(3 skin the most usual 
is sarcoma, and this invades particularly the scaphoid bone. If not 
carefully examined, it may be mistaken for tubercular osteitis, or 
even for the displaced scaphoid of Hat foot. 


l^AiNFUL Heel 

It is not an uncommon affection, and arises from many causes. 

When it is unilateral it may be due to standing too much on 
one foot, owing t.o a short leg. The writer has relieved several 
cases of this description by putting a cork sole in the boot. The 
IkjcI is also tender in Hat foot and Achillo-bursitis. Sometimes a 
false bursa forms in the fat beneath tlie tuberosities of tlie os calcis 
and becomes inflamed, and it may contain melon-seed bodies or even 
a fasiiicuhited neuroma.^ In pes cavus the posterior attachment 
of the tenscj fascia becomes very painful. 

Examination by X-rays often shows a spur-like formation on 
one of the tuberosities of tlie os calcis, particularly the inner (Plate 
XX 111.), as if the attachment of the plantar fascia had undergone 
osseous change. Frequently a painful heel arises from excessive 
sianding (policeman’s heel), or from luTiising, and in rare instances 
from epiphysitis, tuberculous or sypliilitic, of the os calcis. 

Among the general conditions associated with pain in the lieel 
lire gonorrhtea,' rheumatism, acute or subacute, gout, and arthritis 
deformans. 

Treatment. — The difficulty is to be sure of the cause ; so that the 
;^eneral condition should be carefully inquired into, and appropriate 
measures, with local rest ami counter-irritation, succeedeil by sedative* 
•ipplications, employed. 

It is highly advisable to take an X-ray photograph of the heel, 

‘ liroiusses ct Berthier, Rev. de. cJiir., August 1895, 

“ Baer, Surgery, Gymxology, and Obstetrics, July 2, 1906, describes several cases 
wlieie exostoses followed gonorrluva, the growths beginning in the muscular insertions 
'ulo the os calcis. 
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particularly from the lateral aspect, aiid a case ' refractory to 
palliative treatment will often he found to be asaociated with a 
spur-like outgrowth from oue of the tuberosities ; this recpiires 
removal. If no spur is present, then relief is often given by 
applying oleate of morphia (1 in 60) to the lieel, enjoining rest 
of the part for a week or ten days, and making an alteration 
in the boot. A hard rubber pad is attached to the outside of 
the heel of tlie boot, and inside, a soft spongy pad lialf-iiicli 
thick is fixed. The majority of cases yield to these measures, 
but if everytliing fails an operation is advisable. A flap, with its 
convexity backward, is raised from the heel, and all tlie structures 
carefully examined. Any abnormality of structure is readily dealt 
with. 

Achillodynia is associated with intlammation of the bursae about 
the attachment of the tendo Achillis, and is described under 
Achillobnrsitis in Section IV. 

Pain auout the IUse of the Fiktii Metatausai. Pone 

Generally, this is seen in cases of talipes varus, and is a result 
of direct pressure upon the part. It is also met with in Morton’s 
disease when tlie peculiar inwaid twist of tlie metatarsus is present. 
Sometimes, without any such twist being jireseut the small liursa. 
beneath tlie peroneus lirevis becomes inllamed. Fracture of the base 
of the fifth metatarsal bone, wliich generally follows sudden 
movements such as jumping or running, or may liappen without 
apparent cause during walking, is aiisweralihj for temporary pain. 
The fracture is usually transverse, and about half an incli from the 
base of the metatarsal bone. Tins cause of the pain and swelling 
is often unsuspected, until revealed by a Pontgeu ray [iliotograph. 


(JiaCUI^ATORV I)[STi;iHiANCES 

CHILBLAINS 
Synonym — rernw. 

Chilblains are a localised effect of cold upon the extremities. 
They usually occur in young people with the so-called lymphatic 
constitution, in the amemic, find very frequently in limbs affectiMl 
by infantile paralysis ; they appear to be associate<l with a deficiency 
of calcium salts in the blood. Capillary stasis takes place, followed 
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by thrombosis, exudation, and inflammation, Occasionally the blain 
bursts and a troublesome sore results. 

Treatment. — l>y way of prevention, warm woollen clothes are 
to be worn and the wrists and ankles are to be specially protected. 
Boots lined with laml/s wool are very useful. Tiie nutrition 
should be well maintained ; cod-liver oil, the preparations of malt, 
iron, and. the ])hospliatos are useful. And above all, the salts of 
calcium, as shown by Sir A. Wright, act in many cases as a s])ecific. 
l.actate of calciuni, gr. v., or the following prescription : — Calcii 
(J)d(U’id(i, gr. x.-xv. ; Ext. Give. Liq., iipxx. ; Aq. ad .^j. given for 
from ten to twenty-one days at the commencement of cold \veatlier 
prevents the blains forming in most people, and if they are present 
cure, at any rate for the winter, follows in about 70 p(;r cent. 
Lo(j;dly, free rubbiiig with stimulants and connter-iiTitants relieve 
the itching and |)ain. If the chilblain is l)roken it should be 
treated as an nicer. 

KIJVTIllJOMKLAUnA AND IJAYNAUh’S DISEASE 

Erythromelalgia is clmracterisod by flushing anrl swelling of 
tile feet and legs, or of the bands and forearnjs, aceompaniod by 
liurning pain in tlie parts. The aftection is often patchy, but later 
it ))ecomes diffuse and assumes the appearance of Ihiynand’s disease. 
In women of a neurasthenic type this affection is particularly well 
marked. It ajipears to be a vasomotor disturbance. 

In ehlcrly ])eople very severe pain, (juite distinct from that 
found in flat foot, is sometimes met witli, and if the anteinir tibial 
arteries are examined tliey are fouiul to be thiekened and the 
])ul.sation considerably reduced. In sneli cases tlic author has 
found codeine, gr. tliree times a day, of great service. 


iNTEUMirn-NT LiMrixr, 

Synonyms — D/f^ihtxuf atif/lo-scUrofir/f ; Mijfuthrnvf autfio-sclm)tica ; 
[nlrrmiffenf. dandinitwn ; Amjim crurU ; (Jlandkation inter- 
mittente (Charcot); Infermilfiercndes Jlinken. 

'J'he disease is a tlisturbance of tlie arterial circulation, par- 
ticularly of the legs, and often so severe as to cause gangrene. At 
its onset, the patient finds that wliile walking he is seized with pain 
in the calf of the leg, which causes him to limp, and then to 
stop and rest. After a time he is able to proceed, but a similar 
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train of symptoms follows, /fii' these the circulation of 

the lowk* extremities is sloTOd, "and the pulse in the posterior 
tibial and dorsalis pedis arteries is diminished or disappears. 

Lovett, \vIio has written an exhaustive article on the subject,^ 
says that, in the cases he has met vvitli, tlie oliaracteristie and 
striking symptoms were : — 

1. Pain and cramp in the calf of the leg in walking. 

2. Obstruction to tlie arterial circulation shown by pallor and 
ciddness of the foot. 

S. Absence of the ])ulse in the dorsalis pedis and posterior 
tibial arteries in two of his cases. 

4. Pain on letting the foot liang down when the blood entered 
the arteries. 

5. A feeling of coldness of the foot during the night. 

6. iSevore spontaneous pain during the night. 

7. A tender induration of the calf of tlie leg. 

8. Static Hat foot. 

There is no doubt that men are more often affected than wonum, 
17 to 1, and the allection is unilateral or bilateral. Tn very rare 
instances the arms have been involved. Jews are especially liable 
to the disorder. As to the exact causation opinions differ. The 
excessive use of tobacco was given a prominent place by Erb, wlio 
foniid 55 per cent of excessive smokers in 48 cases. Other 
observers have cited extremes of heat and cold, syphilis, alcoholism, 
and diabetes ; and Lovett invokes static trouble of the ft^et and 
pressure upon tlieir arteries as CrVises. 

Pathologically, the conditions usually associated are of two 
kinds, either sclerosis and the formation of calcareous jdates, which 
may be demonstrated by X-ray pictures, or a proliferation of the 
intima and the media with general occlusion of the lumen. In 
one patient, a Jew, who came under my care, very severe obliterative 
arteritis came on in both legs, beginning with the usual train of 
symptoms, and it was succeeded by gangrene first in oiui leg and 
then in the other, so tliat amputation of botli limbs through the 
fower tliird of the femur was necessary. Examination of tlie 
popliteal arteries just above the bifurcation showed that the lumen 
of the vessels was entirely blocked by organised fibrous material." 

Treatment is not very sati.sfactory. Absolute rest to the leg 

^ Amer. Jour. Orth. Surg.^ 1906, vol. iv. No. 2, pp. 120-1^4. 

- Cf. Report of a case by U. W. I^ovett, 2Wam. Am. Orth. Ass. vol. iv. No. 2, 
p. 128. Also Lancet, 26th November 1910, pp. 1565, 1566. 
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is essential until opportunity has l)efen given for the circulation to 
be restored. Massage, vibration, liot 'and cold douching, galvanism 
wore all tried in iny case and failed ; while aniojig drugs codeia, 
inercuiy, and potassium iodide failed too. In such cases some or all 
of these remedies should bo tried, and are sncc('.ssfnl from time to 
time, for it is (juite certain that cases diifer in their a.-tiology and 
patliology in a way w(i are not fully cognisant of; and some have a 
tendency to recover under })alliative treatment, while others steadily 
drift towards gangrene despite all efforts. 

AVIien gangrene is spreading, especially if, as often hapjiens, the 
pain and suffering are extrenu*, then amputation should he performed, 
and experiemte shows that through the lower tliiid of tlie femur and 
above tiui division of tlie popliteal artery is the best site. 

Lovett gives a very comprehensive list of references, which is 
I'eprodnced bore, in a modified form, from bis article referred to 
jirtiviously. 
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GldANTbSM 

Hypertropliy of out; or more of the lingers and toes is seen. It 
affects in some cases all the tissues, in others tlie siihciitaneons 
tissues only. Tlie growth is sometimes of lymphatic origin, at others 
of fatty origin, and constitutes a hypertrophy known as dilfnse 
lipoma, tlie characteristics of which have been adverted to in 
discussing the diagnosis of “acquired painful lipoma.” 
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CHAPTER 1 


SYMMETRY AND ASYMMETRY AND THEIR INFLUENCE UPON 
LATFUAL CURVATURE OF THE SPINE 

'I'hk sides of iljc body are rarely syniuietrical ; tliey are more often 
uneipuil cither in length or general (levelopinent, and the elfects of 
this asyiiinietry are far-reaching. We have described the inequality 
of tlie sides of the lace in congenital torticollis, and referred to 
tlie view that it is due to retardation of the How of blood through 
a ])artially (jonipressed carotid artery. If wo study the faces of 
people wi* observe that very few are syinmetiical, and a alight lack 
of it often adds piquancy to the expression. How constant the 
difference of one side of tlie face from tlie other is may be seen 
in the busts of the liomaii Emperors of the Julian line. In all, 
from .Julius Ciesar to Xero, the left eyebrow is a little lower than 
the right, and the left palpebral fissure .smaller. So marked is the 
absence of symmetry that we read of a king of Sweden who was 
known as the “ King with Two Faces/’ for the expression of the two 
sides of the face was (mtirely different. 

In many instaiice.s asymmetry is of congenital origin and exists 
from birth, although it is frequently not noticed until some complaint 
of discomfort or fatigue is made ])y the patient, and then careful 
measurements are taken, and the difference is ascertained. 

Hunt' of Philadelphia in 187!) found that symmetry of the 
low'cr limbs is quite exceptional. Cox” found that in only six 
of fifty-four people \vere the limbs of the same length ; and Wight 
states that only one person in five has limbs of eipial length, the 
difference being from I to | inch. Garson ^ measured seventy 
skeletons, and says tlie lower limbs were equal in only 10 per cent. 
So great is tlui asymmetry that limping may be seen when the 

^ Amer. Journ. Mrd, -Ian. 1879. ‘ Ihid., 1875. 

3 Arch. Clin. Surg. vol. i. No. 8, Feb. 1877. 

* St. Bart.’ft Hasp. Rtp. vol. .\iv., 1878, p. 187. 
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child begins to walk, as Ilurrell ^ reported in three cases ; and 
l>roca“ describes a. boy of eleven years who appeared “as if the 
two sides of the body were dilferent-sized persons joined together.” 
There is no uniformity ns to which side of the body or whicli lower 
limb is the longer or larger; indeed, as we shall show, “crossed 
asymmetry ” is not uncommon. 

'J'he yEiioIofji/ of asymmetry is in many instances obscui-e. In 
many instances it is — 

1. Conf/enUal . — From his observations, the author believes the 
eifect of asymmetry in the parents to l>e as follows. If b(jth parents 
are smaller, c.//., on tlie lel’t side than on the right side, then the off- 
spring exhibit a simple asymmetry, all having the left side of the 
body, with the leg on that side, sniallm* than the other. 

If, however, one parent is snialhu- on the left than on the right 
half of the body, and has the left leg smaller than the right ; whilst 
the other parent is smaller on the opposite side, then a condition 
of crossed a.symnu*try obtains frecpiently in the ollspring, i.e. the 
left half of the trunk is smaller than the right half, but tlie left 
leg is longer than the right; or the left half of the trunk may be 
longer than the right, and the left leg smaller than the right. The 
bearing of Ihi.s upon scoliosis will 1)0 explained pre.sei itly. 

Other cases of congenital asymmetry are explicable l)y con- 
genital hemiplegia. Then the irregular incidence of achondroplasia 
foitalis will account for some cases of dispaiity in the halves of the 
body. 

The inequality of the side.s of tlie face in congenital torticollis 
increases with the deformity, and decreases, to disappear finally, after 
the contraction of the sterno-mastoid mu.scle i.s relieved. Hypin- 
trophy of one liml) is commonly seen in plexiform angioma, lympli- 
angioma, gigantism, and other such alfections. 

2. ■ ddihjf among them are nerve-hisions. sucli as 
infantile pai'alysis, spastic hemiplegia, and pos.sibly p>rogr(‘ssiv(! 
facial hemiatrophy arising from a tropho-neuro.sis of nerve ganglia.. 

Then the coarser lesions, such as unilateral flat-foot, genu- 
valgum, coxa-valga and vara, and eongeiiital dislocition of the hij) 
cause a.syininetry in the length of the, lower extreinilios. 

Symptoms. — One of the most frerpient result.s of u-symmetry of 
the legs is seen in weakly and anaanici women. They eompdain 
of general backache or lumhago, or have intense and 2 )ersistent 

‘ Boston Med. and Bun/. Journ. vol. cvi. p. 4C2. 

- CanfitniV 9 JoM'eabeneht, 1S59, vol. iv. p. 
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pain over one sacro-iliac joint, ^ which is relieved by rest, and by 
compensating the shortness of onfe leg by a cork sole in the boot. 
Another symptom is persistent pain referred to the sciatic nerve. 
Such a case came to the notice of the author. A rancher from 
Patagonia had sought relief for over three years from what was 
diagnosed as sciatica, and feared he would lose his occupation. A 
measurement of the lower limbs revealed the fact that the left or 


/ 



Ki<r. 2S2. -To (leiijoustralv Method of Measnveiiienta for Syiiinietry ;«nl Asyminet.ry. R, 

; L, Left; J. CiMilro of Stcriuil Notch ; U. Anterior Siiijerior Spines ; 111. In- 
ternal Mulh'oli. — , Sign of Equality of Ijcngth of Measiirenicnts. 

painful leg was one inch shorter tliau the riglit. Correction was 
made by a cork sole in the left boot, and in three weeks all the 
pain had gone. Cdiildren who are asymmetrical fre<|uently complain 
of backache, growing pains, and painful hip, even to such a degr^je 
as to simulate coxitis. 

broiii a static point of view the effects of asymmetry on the 
spine in the production of scoliosis must be reckoned with, and in 

^ In this connection a valuable article on ** Further Studies ot the Relaxation of the 
Sacro-il.ac Synchondrosis,” l)y Dr, John Dunlop, Avicv. Jouni. Orth. SuTfj. vol. v. 
1, July 1007, p. 151, should be studied. 

VOL. 1 2 C 
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every case careful measurements ought to be taken. In 80 per 
cent of scoliotic patients the author finds asymmetry present, and 
it is of two kinds, simple and crossed. 

Before we describe tliem, we indicate the method of measurement. 
* The tape is carried from I. to HI. directly on each side,^ the 
patient being recumlient, and any difference in length noted. In 
this way we obtain an idea as to the presence or absence of 


/ 



Fro. 2S3. Simple Asyinnmtry. Tin? left half of the trunk is smaller tliaii but 

the legs are equal. Correction require*! on the left sitle in standing and silting. 


symmetry. It is required to ascertain in which parts it cs present, 
if it is in the trank or legs, or botli or neither. Therefore we 
measure from tlie middle of the sternal notcli I. to the anterior 
superior spines II., and from the latter to the internal malleoli III., 
aiid compare R I. to II. with L I. to II., and li 11. to III. with L 
ri. to III. 

^ The figurcH are drawn as if the patient were facing the observer, hence the position 
of R and L ; but to see the effect of tbe corrections on the spine the observer must sit 
or stand behind the patient, and then the figures must be reversed. The latter are 
highly diagrammatic. They do not pretend to have any accuracy as to the pro])or* 
tional measurement of the trunk, width of the pelvis, and length of the legs. They 
are merely inserted to illustrate the text. 
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Simple Asymmetry may exist in three ways : — 

(a) In the trunk (Fig. 283), 11 1. to Iir.>L I. to III., but it is 
found that K I. to II. > L I. to IL, and R II. to III. = L II. to III., 
ie. it is the left side of the trunk, which alone is small. Correction 
by a cork sole is required beneath the left foot in standing, an<l a 
pad beneath the left tuber ischii in sitting, in order to overcome the 
ol)liquity of tlie pelvis and deviation of the spine in tliese positions. 


/ 



P’fu. 284.— SijupU' Asymmetry. Tlie halves of the trunk are e(|ual, hut the U-fr h^ir is 
sliortor tliaii tin- riglit. (kirnn-tion required ou the left sMe in stamling only. 

• 

As a rule the lumbar spine deviates to that side of the pelvis 
vvliich drops. 

{h) 111 Fig. 284 the trunk is equal on the two sides, but the 
loft leg is shorter than the right, i.c, K 1. to III. > L 1. to III., an^d 

n I. to TI. = L I. to IL, but R II. to III. > L II. to 111. In 

standing, the pelvis drops to the left, but not in sitting. Therefore 

a cork sole is required beneath the left foot in standing only, and 

no correction is required for sitting. 

(c) It I. to III. > L I. to IIL (Fig. 285), but the difference is 
divided in varying degrees between the trunk and pelvis, ie. R I. 
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to 11. > L I. to II. and R 11. to III. > L II. to III. The pelvis 
drops to the left, and correction is required beneath both the left 
foot in standing and the left side in sitting. 

The best way of correcting in sitting is to have a liorsehair 
pad of ?>}y to 4 inches square, and about \ inch thicker than is 
required, so as to allow for compression. In females it is attached 
to the “ combinations,’' and in males to tlie pants, by a pin or a tab 


/ 



Fl<;. 2{:I5.— Simple Asymmetry. The left side of the trunk is smaller tliiiu the right, and 
the left leg is shorter than the right. Correction recpiired heneatU the left siile in 
both stain ling and sitting. 


and button, so that when the individual sits, the pad comes beneath 
the tuber ischii. These then are the varieties of simple asymmetry, 
lye now pass on to 

Crossed Asymmetry. — This is of two kinds — 

A. Xon-Conipensated, by lengthening elsewhere. 

B. Compensated, by lengthening elsewliere. 

A, Non-Com'pematcd, — 1. Difference more marked in trunk. 
Here (Fig. 28b) the measurement from the sternal notch to the 
internal malleolus is greater on the right side than on the left, i.c. 
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li 1. to III. > L I. to III. And it is found that the right side of 
the trunk is greater than the left, ie, R I. to 11. > L I. to II. But 
the right side of the pelvis and leg are shorter than the left, i.e. 
Ji 11. to JIT. < L II. to III. ; yet the greater lengtii of the left leg as 
compared with the right does not compensate for the greater length 
of the trunk on the right side, and the left side of tlie individual 
is as a whole shorter than the right. The pelvis drops to the left 





ri.(i. Crossed Asynmiotry, iion-compensated. R 1. to III. > L I. to 111. The right 
side of the trunk is larger than the left, but tlie right leg is shorter than the left, 
and the eoiupensation is not eomplete, i.e. K 1. to III. is greater than L I. to III. 
Correction required beiieatli left side both in standing and sitting. 

both in standing and sitting. Therefore correction must be made 
beneath the left foot in standing and the left side in sitting. 

2. Dilfereiice more marked in leg (Fig. 287). The nieasiuie- 
ment from tlie sternal notch to the internal malleolus is greater on 
the right side than the left, ie. R I. to III. > L I. to III. And it 
is found that the right side of the trunk is smaller than the left, 
ie. R I, to II. < L I. to IL, but the right side of the pelvis and 
leg is so much longer than the left, ic. R II. to III. > L II. to III., 
that the shortening of the left leg fails to compensate the shortening 
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of the right side of the trunk, and the left side of the individual 
is shorter as a whole than the right side, and li I. to III. still is 
greater than L I. to III. 

The pelvis drops to the left side in standing and to the right 
side in sitting. Correction therefore is made beneath the right 
side in sitting and the left side in standing. 


/ 



Kio. 2S7.— Crosseil Asyimnetry, Non-Compeimteil. K T. to III, > L 1. to 111. Tlie 

siile of the trunk is .smaller than the left, and the light leg is longer than the left, 
hut the compenisation is not complete. Correction is made Vieneath the right .side in 
sitting, and the left side in .standing, i.e. in standing R I. to JIJ. i.s greater than h 1. 
to in. 

B. CoDipemated. — 1. The measurements from the sternal notch 
to the internal malleoli are equal on the two sides (Fig. 288), i.e. 
K J. to III. = L I. to III. But, on analysis, the distance from the 
.sternal notch to the anterior superior spine i.s greater on the right 
side than the left, while the distance from the anterior superior spine 
to the malleolus on the right side is so much less as compared with 
the left, tliat it is sufficient to compensate for the difference 
between the two sides of the trunk, ie. li I. to 11. > L I. to IT., but 
R II. to III. < L II. to III., and the differences are so equally arranged 
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on either side of the patient that the total measurement from the 
sternal notch downward is equal on the two sides, and Ji I. to 
nr. = L I. to nr. in this case correction is called for beneath the 
left side in sitting. Very rarely is it necessary to have a 
thickening beneath the right side in standing, unless the difference 
between the legs is extreme, because the patient instinctively bends 


/ 



KUi. 2SS.— CiDsstMl .Asymiiielry, Conipeii^alod. R I. to TII. =L I. to III. but KI. to II. > 
L I. to 11., and k II. to III. < li II. tt) Tir. (-orrectioii re(|uiretl btiioath the left 
side in sitting. It may be advisable in extreme cases to correct l.>eneath the right side 
in stamling. 

t 

the left knee a little, so as to keep the pelvis level and the spine 
erect in standing. 

2. Here again (Fig. 289) E I. to III. = L I. to TfL, ix. the two 
sides of the patient are equal in length, but the riglit half of tlje 
body is smaller than the left, i.e, E I. to 11. < L I. to 11., while the 
riglit side of the pelvis and leg is longer than the left, i.e. E II. to 
111. > L 11. to III., and is just in sufficient proportion to correct the 
difference between the sides of the trunk, ie. E 1. to II. + E II. to 
HI. = L I. to II. + L II. to III. or E I. to III. = L I. to III. 
Correction is required beneath the right side in sitting, but not 
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beneath the left foot in standing, unless the pelvis drops very much 
to the left, for the patient readily compensates the longer right leg 
by bending the knee, so as to preserve his ecpiilibrium in standing, 
and keeps the pelvis level, and the spine erect. 

These curious conditions of crossed asymmetry are met with in 
a proportion of 1 in 4 of all cases of asymmetry, and much more 
frequently in Jews than others. In fact, in two of the author’s 



Fig. 289'.~Cro.ssi?il A.syiiiiiietry, C(*mi»eusated. R T. to III.^L I. lo III., hut R T. lo Jl. 
< L I. to II., and R IJ. to ITT. > L 11. to III, Com-ction rfqnimi beiieatli the 
light side in sitting, and in extreme asyininetry heneatli tk- Icdt side in stamling. 

patients, as they walk, a curious spasmodic movement of adjustmenl 
in the middle of the back can be observed with every step forward, 
and the upper part of the trunk sways first to the right and then 
te the left. This is an acquired way of maintaining tlie equilibrium 
and balance in the upright position. In other cases a definite 
lateral deviation and curvature develop, and the spine often becomes 
amesial, and therefore overhangs the mid-line to one side or the 
other. 

These observations explain why the spine sometimes deviates 
to the side of the longer leg when the patient is sitting instead 
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of to the shorter leg, and why corrections may be required on one 
side in sitting and the opposite in standing. They also explain 
why the curvature of the spine is sometimes on the side of the 
apparently shorter leg, and sometimes on that of the seemingly 
longer leg, and why it is sometimes on one side in sitting and the 
reverse in standing. Therefore the author has been at pains to 
analyse his cases of lateral curvature by the measurements as 
given above, and the results throw’ light upon some difficult points 
ill the aetiology of scoliosis. 


CHAPTER 11 


SOME POINTS IN THE PHYSIOLOGY OF THE SPINAL COLUMN 

The Curves — Normtd Attitude — Spmal Movevieids — The Effects of Age 

upon the Spiue — Tufluenre of Occupation — Causation of Spinal Curvature — 
Maintenance of the Upright Positionj Equilibrium., and Balance. 


The vertebral column consists of two parts, the anterior or the 
column of tlie bodies, essentially supporting in function ; and the 
posterior or column ot the arches, which forms a protection for the 
medullary sutistance, a means of attachment for the s})inal muscles 
and ligaments, and is secondarily concerned in support. The 
importance of this distinction will appear in discussing scoliosis and 
Pott’s disease. 

The spinal column, including the sacrum and coccyx, forms 
about of the total stature in the adult. The distance from the 
odontoiil process to the end of the sacrum is on an average 28 in. 
in the male, and 27 in, in the female; but there is very consider- 
able variation in individuals. If the spinal column is measured 
along its curves the length is one to two indies more. 

The spine is not straight. It presents four curves in the 
median or sagittal plane (Fig. 290). Two are convex bade ward, 
the sacral and dorsal kyphoses ; and two are convex forward, the 
cervical and lumbar lordoses. The latter should be more accurately 
described as cervico-dorsal and lumbo-sacral lordoses. In the erect 
posture the line of gravity is said by Lovett ^ to pass through the 
bodies of the 2nd and 12th dorsal vertebrae, and to touch the 
tower border of the anterior part of the last lumbar vertebra. 
According to Staffel, the line cuts tlie lumbar lordosis anteriorly, 
and lies in front of the spine above this. We must bear in mind, 
however, that the normal attitude is conventional, and varies 
according to different observers. This w'ill be clear when we discuss 
the question of kyphosis and round shoulders. 

^ Lateral Curvature of the Spine and Round Shoulders, p, 3. 

* 394 
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The physiological antero- posterior curves vary with age, race, 
individual, state of muscularity, adiposity, and nature of calling. 
The curves are hereditary, but subject to modilication. During 
intra’Uterine life a general kyphosis, but show- 
ing quite early signs of the sacral promontory, 
is present. At birth the column above 
the sacrum is almost straight, except that 
there are indications of commencing cervico- 
dorsal lordosis. The post-natal development 
of the normal physiological curves is a 
phylogenetic (hereditary) process fundament- 
ally. To appreciate this point care must be 
taken not to confuse the terms “ congenital ” 
and 'Mieredity/* The dovelopinent of the 
lumbar and cervical 
lordoses isdue to the 
formation of com- 
pensatory curve.s, in 
order to neutraliwse 
the primitive 
general kyphosis, an 
i 11 d i s p e n s a b 1 e 
change in the as- 
sumption of the 
erect posture. In 
this alteration mus- 
cular action plays 
the chief part, the 
intervertebral discs 
being passively 
modified, and to a 
less extent the 
bones. Anatomi- 
cally, it may be stated that the kyphotic curves arise from the 
shape of the bones, whilst the lordotic depend on the shape of the* 
hiscs. This is well shown by Fig. 291.' 

It follows tliat the individual discs — of which there are 23 — 
are not of uniform thickness througliout, but where lordosis exists 
they are wedge-shaped, thicker in front than behind. This is 
especially marked in tlie disc between the lavSt lumbar and first 
* Lovett, Lateral Curvainre of the Spine and Eaimd Shoulders, p. 5. 


f'K;. 290, — Lateral view of 
llie Spinal Colunni, slinw- 
ing tlie Pli VKiological f !urvt?.s 
ill W. Lovett). 


Fig. 291. —Cuj ves of the Ycrte- 
l»ral Column (Fic-k). .1, witli 
IntiM’Vi'itehral Discs ; /), with- 
out Intcrvertebr.al Discs. 



396 


STATIC DEFORMITIES 


SEC. Ill 


vmh 


,Fig. 292. — Lilies re- 
presenting tlie 
sum of the Thick- 
ness of the Inter- 
verteiiral Disc.s 
(Kick). V, at the 
front borders of 
the (Uses ; in, in 
the middle ; li, at 
the posterior 
Borders. 


sacral vertebra. The discs as a whole form 
about \ of the height of tlie spinal column. The 
sum of the heights of the discs is greatest through 
their centres, then along their fronts, and least 
along their posterior aspects (Fig. 292). The discs 
are very firmly attached to the vertebne, and being 
elastic and compressible form synarthrodial joints 
permitting movement in any and every direction, 
within the limits of their elasticity and the restric- 
tions imposed by the configuration of the bones. 
Where the proportion of disc to bone is greatest, 
as ill the cervical and lumbar regions, movement 
is most free. Where the discs are proportionately 
smaller, as in the dorsal region, movement is 
restricted. 

The movements of the st>inal column take place 
in all directions, Init they are more limited than 
is usually suppo.sed, especially rotation and lateral 
flexion. The observer is mi.sled and attributes 
to the spine movements actually taking place in 
the occipito-atloid and hip joints, and shoulder 
girdle. Further, it must be admitted that tliere 
is at present considerable disagreement between 
authorities owing to the diverse conditions of the 
experiments. It must not be assumed that the 
behaviour of an isolated spinal column sawn 
through in the mesial sagittal plane (Menanl, 
Guibal) is the same as that of the spine in the 
intact living body. Thus, in the living subject, 
liyper-exteiision is limited by the tension of the 
aiiteri(jr body wall, and flexion of the cervical 
spine by the tension of the ligamentum nuchie and 
other posterior structures. ].iOvett’s experiments 
and methods are the most valuable, because he 
compares the behaviour of the isolated spine with 
that of the cadaver and living model, liut Lovett’s 
contention that the column, composed of bodies and 
discs alone, behaves the same as an intact spinal 
column is open to argument. 

The movements of the spine arc flexion, ex- 
tension, and hyper-extension in the sagittal plane ; 
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in the frontal plane, lateral flexion or side bending ; about the long 
axis, rotation or torsion. Eotation and side bending are inter- 
dependent, and neitlier exists as an isolated niovemeiit. 

Movement in the sagittal plane is the simplest of all, as it is 
unaccompanied by rotation. Its exact range is difficult to decide. 
Meyer and Horner found tliat in the cadaver, in passing from the 
limit of flexion to that of liyper-extensiou, an arc of 04° is described. 
But, if the cervical region is included it is evidently much more, for 
the neck alone can be so hyper-extended in the intact cadaver that 
the odontoid process becomes horizontal.’ Lovett finds that the 
cervical region cannot be accurately observed nor measured in the 
model, and that no conclusions can be drawn beyond the statement 
that its forward convexity may be obliterated by forcible flexion 
with the hands.“ VV^; may take it tliat in the skeleton, stripped of 
its soft parts, but leaving the spinal ligaments, flexion and extension 
in the cervical region are very free, extension or hyper-extension 
being more so than flexion. In the living subject these move- 
ments are limited by the extra-spinal parts, so that the exact range 
of movement of the spine in this region, when flexion is thus 
restricted, lias not heeii determined. Flexion of the spine as a 
wliole is more evenly distributed than other movements. The 
lumbar region takes the chief part in flexion, but it is probable 
that the lumbar lordosis, although straightened out, never becomes 
replaced by kyphosis. The dorsal region becomes decidedly more 
kyphotic in flexion, especially in its upper portion, the mid-dorsal is 
least affected, and the two lowest dorsal vertebrie behave as lumbar. 

Ill hyper-extension the dorsal region takes little part, the dorsal 
kyphosis being flattened out a little, but not disappearing. The 
movement is performed in tlie lumbar region, the 11th and 
12th dorsal vertebne acting with the lumbar vertebiw, so tliat 
there is an increase of the lumbar lordosis. 

Lateral flexion in a })ure form, unaccompanied by torsion, we 
have already said, does not exist. If the spinal column were a 
straight, cylindrical staff, pure lateral flexion might be obtained ; but 
it is not. If looked at sideways the outline of the spine is in no' 
way symmetrical, and even if we disregard the arches altogether and 
consider the isolated column composed of tlie bodies and discs 
only, the irregularity persists, owing to the physiological curves, 
a straight elastic rod can be bent in any plane without 

^ M6nard, J^Xude. praiiqur. sitr le mal de Pott^ fig. 32, p. 42. 

- Lovett, Lat. Cur'Murc^ p. 24. 
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undergoing torsion, but a rod curved in one }»lane cannot bt 
bent in anotlier without torsion being set up. The spine being 
curved in the antero-posterior plane, tlien on lateral deflection 
torsion or rotation results. Thus if a subject is made to bend 
forward, the ribs are seen to be on a level. If a bend to the 
right is now superadded the ribs no longer remain level, but the 
left rise, showing that the bodies of the dorsal vertebne have 
rotated to the convex side of the lateral curve. About this there 
is no manner of doubt. We now come to certain points that 
cannot he at present disposed of dogmatically. As we have seen, 
the antero-posterior curves are modified in flexion and extension, 
and we should expect the character of the rotation to be modified 
according as lateral flexion is induced in the upright or in the 
stooping position. And tliis is so, although as to details observers 
are not agreed. Very briefly put, Lovett finds tljat : — ^ . ■ 

“Side bending in the erect position is most marked below. the 
10th dorsal vertebra, the dorsal region taking a very small sliare 
in tlie movement, and is accompanied by rotation of the bodies to 
the concave side of the curve. This applies also to side bending 
in the hyper-extended position, in whicli position the clorsal regio.ii 
is locked against lateral movement.” 

“ Side bending in tlie flexed position is a dorsal movement, tlio 
lumbar region being comparatively locked, and it is accompanied by 
con ve X -sided rotation 

If we put these statements in otlier words, lateral flexion of 
lordotic segments is accompanied by concave torsion ; that of 
kyphotic segments by convex torsion. 

Lovett’s conclusions have been exhaustively criticised by Lorenz/ 
who is unabh* to accei)t concave rotation of lordotic segments, Imt 
finds “ always and everywhere only convex rotation associated witli 
side bending.” Lovett’s methods have also been adversdy criticised 
by Reiner and WeriidorffV“ whose experiments failed entirely to 
produce concave torsion. In discussing the subject it is often very 
difficult to interpret pliotographs correctly, whereas it is relatively 
easy for an observer to convince himself by direct observation on a 
suitaljle model. The author has been unable to find any definite 
signs of concave rotation on side bending in the erect posture, as 
evidenced by fulness and resistance in the lumbar region on the ., 
side to whicli the subject bends. He is therefore inclined to agr6e 
with Lorenz, 

* ZeilHchr,/. oHhop. Ohir. xix. pp, 172-191. Ibul xiv. 1905. 
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Eotatioli or twisting of the spine on its long axis is a movement 
.proper to the cervical and dorsal regions in the erect spine, and in 
liyper-extension to the dorso-lumbar region. It is accompanied by 
lateral deviation, convex on the side opposite to winch rotation 
occurs. Thus rotation forward to the right is accompanied by a 
lateral curve convex to the left. That is to say, in tins case concave 
rotation exists on the right side. If the right shoulder is rotated 
backward, then the lateial deviation is to the same side, and a 
lateral curve convex to the right appears. In this case convex 
rotation is to the right side. A slight normal curve to the 
right side has been said by some to exist, and undoubtedly a 
certain amount of asymmetry of the bodies of the vertebne in 
contact with the aorta is often present. At all events, if the 
presence of the aorta is not indicated by a slight depression of the 
bones it wdll be found that tlie intervertebral discs show some 
trat^. ]>ut whether anything more than this slight asymmetry 
is a normal condition is problematical. ^Vt all events, Sappey, 
Cruveilhier, Little, Adams, Bichat, and Bthdaril were nnalde to find it. 

Effects of Age upon the Spine . — Osseous tissue is compressible, 
or rather bones are capable of, and do undergo, alterations of form 
and structure in response to altered static and meclianical conditions ; 
and such changes are well exemplilied in scoliosis. 

The elasticity of the intervertebral discs is said l)y Fessler to be 
jierfect, in that after compression for a short time they completely 
resume their norjual shape. And they, like the bones, as will be 
seen later, undergo great and permanent changes in shape. 

In early life the spine is largely cartilaginous, and correspond- 
ingly flexible. As age advances, the tlexibility becomes less. 
Ill old age the rigidity jiresent is in a measure due to the shrinkage 
and partial ossification of the intervertebral discs.^ In advanced 
life thinning -of both the cortical and spongy substance takes place, 
and sometimes at places complete absorption of the latter. Histo- 
logically, this is expressed as atrophy of the osseous elements, and 
irmy be called “ osteoporosis senilis.'* In effect, the whole spine 
Betties down, the individual bodies becoming more compressed or 
Wedge-shaped in front, with resulting increase of kypliosis ; yet 
occasionally, in the lumbar region, tlie compression and absorption 

* This, with ossification of the ligaments, especially the anterior common ligament, 
i' thriy lead to the vertebral bodies becoming connected l.)y a bridge of bone, covcfving up 
the remains of the disc. Schulthca.s figures such a case in a woman aged 79 years 
('foachimstal’s Jlandb.f. orth. Ckir. Lief. iii. fig. 386). 
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changes of senility may be in the direction of increase of the 
normal lordosis. That is, the bodies become tliinncr posteriorly.^ 
The Injluenee of Occupation upon the Spine . — It is important to 
note that in fcctal life traces of the cervical lordosis and sacral 
promontory encroach on the general anterior concavity of the spine, 
and that at birth flattening also of tlie lumbar segment is seen. 
Tliis shows that the ultimate formation of the spine is licreditary. 
But in a given individual there is no doubt that the natui’e of 
his occupation impresses on the spinal column certain distinctive 
acquired changes in shape, as in cobblers, coal-heavers, and masons' 
labourers. The influence of function on the production of deformity, 
then, must be constantly borne in mind. This factor was possibly 
over - estimated by J. AVolff. The enunciation of his law has 
passed througli the phases of enthusiasm, over-val nation, too wide 
generalisation, and is now being subjected to destructive criticism. 
Its true value will be apparent in due time. Too much atten- 
tion has been directed to the influence of loading, and insufficient 
stress laid on tension due to muscular contraction — a tension 
necessary in order to balance and support the load. It must be 
admitted that this tension is a difficult matter to estimate, and is a 
point concerning which no sort of agreement exists. Possibly it 
may explain some cases of scoliosis in quadrupeds and fishes," 
although doubtless the bulk of tlie cases in animals are due to an 
asymmetrical growth of bone. 

We may say, then, that the first cause of the form of the normal 
spine is lieredity, and that the effect of function is not yet distinctly 
understood; and it is difficult to say how far the differences between 
the infantile and adult spine are purely functional in cliaracter. 

In the production of spinal curvature Sehultliess^ lays stress 
on the following factors : — 

1. The resisting powers of tlie vertebral column, its shape, 
elasticity, firmness, and tension. 

2. The body wivight and alterations in its centre of gravity. 

Muscular tension and its variations. 

4. Additional loading. 

And of these he regards the first and third as especially 
important. The conditions resulting from the action of these 
factors is expressed by — 

^ Joachimstal, tigs. 388, 389. 

The author possesses a specimen of very marked scoliosis taken from a sole. 

Joachim.stal, op. cit. p. 556. 
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(a) Alterations in form due to mechanical influences ; altera- 
tions which are capable of . being elucidated by experiments on non- 
living material, such as elastic rods ; and 

(b) Secondary alterations in the nature of the reaction of tlie 
body to the primary disturbance of form, as illustrated l)y departures 
from normal growth. These we shall deal with fully under patho- 
logical anatomy. 

It is (juite true that the primary changes in the bulk of the 
cases of deformity of tlie spine are of a more or less purely 
mechanical nature. If the deforming factors or forces act sym- 
metrically, a kyphotic or lordotic change results ; while if they 
act asymmetrically, the deformity is scoliotic. The asymmetrical 
spinal deformity may be due to a structural asymmetry elsewhere — 
for example, in the limbs or pelvis ; but more often the asymmetrical 
factor is a functional one — for example, the excessive use of one 
arm. Again, unilateral movements associated with certain occupa- 
tions, infantile paralysis aifecting one side only, and faulty attitudes, 
are cases in point. 

The Mamteiumce of the TTpryjltt Podtion, — This obviously 
depends on active muscular contraction. Eelax the muscles as 
in syncope, sleep, amesthesia, and so on, and the subject collapses. 
T>ut it must not be at once crudely inferred that failure to 
maintain the erect position in scoliosis indicates iiielficient muscular 
action. That may or may not be so, and we shall discuss it else- 
wliere ; the point to he considered here is tliat the muscular 
action involved in the erect posture is of a highly complex nature. 
If one tries to hold, say, a light dumb-bell at arm’s length for 
several eoiisecutive minutes, the strain of the sustained muscular 
effort becomes unbearable. Hold the same bell erect over one’s 
head, that is, halance it, and the effort is infinitely less. It is 
the same wjith the spine. Tlie spinal muscles could not possibly 
hold it up for any length of time. They are assisted in maintaining 
the iipriglit position by the anatomical construction of the spine, by 
the ligaments, and by balance. 

But before discussing “ balance ” let us consider : What is th^ 
erect position ? There is no one definite erect position. An 
obese person carries himself very differently from a thin one. 
The lumbar lordosis is increased during pregnancy. The spinal 
curves of a well-set-up soldier differ from those of the average 
civilian. In the average erect position the lino, of gravity falls 
through the knee and ankle joints and behind the hip -joints. 

VOL. I 2 1) 
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In this particular case the spinal extensor muscles keep the 
spine ereCst, and bearing in mind the relation of the line of gravity 
to the hip -joints, it is clear that if such muscles as the ilio- 
psoas and rectus abdominis were not in action the trunk would 
topple over backwards. That is to say, the body Ilexors are just 
as important in holding tlie spine erect as the extensors. Yet 
the shape of the trunk and spine varies constantly. If the subject 
tries to keep perfectly still, the line of gmvity will be displaced 
with each respiratory act. Each slight extension of the spine in 
inspiration will call for a readjustment of all the muscles involved ; 
and the active contraction of one set must be accompanied by the 
active relaxation of their antagonists. Space will not permit more 
than such brief liints, and they may be sudicient to suggest what 
an elaborate and complex process the co-ordimition called for in 
balance is. Coiivsider, for example, what takes place in passing 
from extension to hyper-extension, that is, in bonding l)ackwards. 
KSchulthess points out that as soon as the trunk is bent so tar back 
that the centre of gravity falls behind the sacrum, there is no need 
for the spinal extensors to contract further ; the body weight does 
the rest. And the letting down of the trunk is further controlled 
by active contraction of the Ilexors of tlie trunk. 

Balance, then, is tlie continuous adjustment by means of co- 
ordination of muscular action to the ever- varying position of the 
centre of gravity. And it is essential to grasp the idea, not of 
prolonged and wearisome muscular effort, but of constantly changing 
ripples of muscular action, no one set ever being contracted long 
enough to become fatigued. 

fSo far we have lieen discussing balance ” whilst looking at 
the patient from a lateral position ; in balancing, liowevcr, one has 
to consider not only aiitero-posterior but lateral s])inal curves. A 
normal patient, looked at from the front or back, staiidiyg with the 
limbs symmetrical, presents a vertical median spine, and the line 
of gravity corresponds with the median line. But every asym- 
metrical movement calls forth a compensatory lateral deviation of 
the spine in order to keep the line of gravity within the supporting 
base. Thus if a weight is held in one hand, say the riglit, the 
pelvis immediately moves over to the left, the spine being curved 
accordingly. Again, in standing on one log, tlie spine is curved so 
that the axis of the weiglit-bcaring leg and that of the spine tend 
to become temporarily one. In fact, as Lovett points out, every 
step, every raising of tlie arm, every tilting of the head, is accom- 
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paiiied by a deviation of the spine from the median plane of the 
body ” — in other words, by a temporary lateral curve, which 
disappears when the symmetrical attitude is resumed. 

In sitting, the body weiglit is supported by the ischial tuber- 
osities and the under-surface of the thighs. If the pelvis is tilted 
back sufficiently, that is, if the “ pelvic inclination is diminished 
far enough, the coccyx and lower part of the sacrum afford further 
points of support.' Now, a lessening of the angle of pelvic 
inclination means that the upper surface of the first piece of the 
sacrum becomes more horizontal ; that is, the base on which tlie 
spine rcvsts is altered. This is compensated by a flattening out 
(p. 397) of the lumbar lordosis; that is to say, the spine becomes 
kyi^hotic. And sitting is of two kinds, sitting eiect and relaxed. 
In the former, by muscular effort the spine is extended and the 
lumbar lordosis maintained. This is not a position of rest, unless 
the chair back is so arranged that mechanical support in the upper 
lumbar region replac^es muscular tension. Sitting relaxed is the 
more important in its effect on the spine. The pelvis is tilted 
backwards to a maximal extent (the angle of inclination is dimin- 
ished), and the spine is allowed to bend until further flexion is 
l)revcnted by posterior ligamentous tension, or more often by the 
support afforded by the subject's arms resting on some object. The 
spine presents a general ky^diotic curve, with its summit in the 
upper lumbar region. There is little or no attempt to compensate 
l;)y muscular balancing for any anatomical anomaly present; and 
the centre of gravity being <iisplaced forward, the weight is trans- 
mitted through, the flouts of the vertebral bodies, a mechanical 
condition, as we shall show, very favourable for intensifying any 
tendency to lateral <leviation. .Freciuently, too, the occupation is 
one involving functional asymmetry. Hence, sitting badly is a 
pregnant cause of scoliosis. 

* The inclination of tlje ]>elvis is measured by the angle which a line, joining the 
upper border of the first piece of the sacrmii and the top of the symphysis pubis, makes 
with tlie horizontal. This, in .standing erect, is from 50'’ to 00°. 



CHAPTER III 


SCOLIOSIS OR LATERAL CCRA’ATDRE OF THE SPINE 

General Considerationsy Frequencijy SeXy Aye, Ueredify — Clinical As^i)ccts of 
Scolioai^t — Morbid Anatomy and Pafholoyy — Convex and Concave-Hided 
Rotation— -Changes in. other Parts of the Body due to Scoiiosi.H, 

Si/nonyms — English, liotartf Lateral (Jurmtare\ Frencli, Scoliosc, 
Deviaiiott laid rale de la tailk ; Ciermari, ^koliose, SelilwJu 
Iluckyratsverkriimm u ny, Kyphoskoliose, Iknjenfirrml^^^^ Bvfor- 
7)1 if (it der WirhelsdHlCy SkoHose, 

Definition. — Scoliosis is a permanent deviation, laterally, of the 
spinal column, or a portion of it, so that the median line of the 
column composed of the vertebral bodies fails to coincide with the 
mesial sagittal plane of the trunk.' 

(tKNEUAL Considkkatjoxs 

Frequency. — My friend and colleague, ]\Ir. F. 1{. Fisher, states 
that of 3000 cases wliicli presented themselves for treatment at 
the Xational Orthopiedic lluspital, 353 were affected by scoliosis. 

Draclimaiin examined 28,125 children in the public schools of 
Denmark, and found 368 to be scoliotic. Whitman states tliat in 
hospital practice " it is, next to bow-legs, the most frequent de- 
formity. In Switzerland the percentage of children with lateral 
curvature is found as high as 24*6 per cent. The value of such 
figures, however, depends on the standard adopted by the individual 
bbserver. 

The occurrence of scoliosis varies much in different places. 
It is particularly great in large towns. In 3000 orthopiedic 

^ The frontal plane in a vertical and tran.sver.se one ; the saf{ittal or an tero -posterior 
plane is a vertical mesial plane from before backwards The term horizontal plane is 
sufficiently expressive. 

2 Orthopedic Surgery, 1904, p. 162. 
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cases Berend found 900 scoliotics. Langgard noted 700 and 
Schilling 600 in 1000 orthopaedic cases seen in Clinics in different 
cities. Of 5079 consecutive cases seen by the author at the 
National Orthopaedic Hospital, London, 428 were scoliotic. » 

Sex. — All clinicians admit that the deformity is more prevalent 
in girls than in boys, the proportion being about four or five to one. 
Il&lard ^ says that in children under five years of age the propor- 
tion is equal in the two sexes, or perhaps is slightly greater in 
boys, and from the age of puberty the frequency of occurrence in 
girls as compared with boys increases very rapidly. 

Age. — Scoliosis is a deformity of adolescence. Eulenburg 
found 78 cases from birth to the sixth year, 216 between the sixth 
and seventh years, 564 betw^een the seventh and tenth years, 107 
between the tenth and fourteenth years; and in 35 cases the 
distortion appeared after the last-named year. So that 57 j)er cent 
began between the ages of seven and fourteen. In 1023 cases 
Kirmisson records as follows : — In the four quinquennia from birth 
to twenty years the numbers affected were C2, 223, 569, and 
159. Of these eleven wejre seen when under one year of age. 
Beyond the twentieth year ten cases were observed. 

Heredity. — The hereditary charaeter of some forms, at all 
events, is generally acknowledged, and the late William Adams had 
no doubts on tliis point.” Vogt^ goes so far as to say that at 
least half tlie eases are of this nature. Eulenburg places the 
hereditary factor at 25 per cent, and Karewski at 12 per cent. 

Ill this connection congenital scoliosis should be mentioned. It 
is a subject, liowever, wliich i.s more conveniently discussed under 
axiological varieties. 

The psychical factors concerned in the production and mainten- 
ance of scoliosis, together with the influence of bad postural con- 
ditions, wiU also be discussed under appropriate headings. And in 
this connection the remarks ou the Physiology of the Spine,” 
sect. iii. chap, ii., should be read. 


(Jlixical Aspects of Scoliosis 

In a former edition of this work the author described and 
differentiated from scoliosis a pure lateral deviation, in the belief 

^ Ghirurgie orthoptdique^ j). 2S3. 

" Tubby, Dcformitieitf Ist edition, p. 104, where accounts are given of four cases in 
the author’s practice. ® Quoted by Redard, op. cit p. 284. 
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that a lateral bending of the spine can exist without rotation. In 
the light of recent researclies by Lovett and others it is clear that 
lateral deviation must always be accompanied by rotation or torsion. 
♦ Ill modern nomenclature scoliosis is described as — 

{(i) Functional ^ or Postural — where the changes in the struc- 
ture of the spine have not advanced so far as to prevent active 

or passive correction. Tliis in- 
cludes the bulk of the so-called 
“ total cases or single curves. 

(b) Structural or Organ ic — whore 
definite changes have occurred in 
the shape of the vertebral and in- 
tervertebral discs, and in the ribs, 
shonlder-girdlc, and pelvis. 

As we shall see, the distinc- 
tion, although from the point of 
view of prognosis useful, must not 
be pushed too far. So long as a 
single curve is not “ fixed,’* it 
may bo regarded as postural ; but 
a definitely fixed curve, whether 
simple or not, indicates structural 
change. 

Many curvatures coinmeiico as — 
1. A long C-shaped curve to 
the left. These are examples of 
“ total ’* curvature, the convexity 
limited to one side only 
They often develop 

into — 

2. The well-known S-shaped curve. Tlie curves* are named 
according to the side to which the convexity points, and the part 
of the spine affected. Thus, for examjde, a long C-sliaped curve 
with the convexity to the left, if it embraces the whole length of 
the spine, is called left total curvature. When two curves are 
present, one with the convexity to the right in the dorsal region, 
and the other with the convexity to the left in the lumbar region, 
the scoliosis is called right dorsal and left lumbar (Fig. 204), 

In describing a curve, it has been suggested that the tips of 

^ “ Functional ” is not used here in the sense expressed by J. Wolff, e.g. adaptive 
occupational curves ; but merely as indicating an absence of marked struclural change. 



Fkj. 2911. — C-shapeil Scoliotic Curve 
(Tot.al Scoliosi.s), occn]>ying the dorsal 
arul (lorsu'luiri)Kir region.-^, with general 
kypliosi.s. 
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the spinous processes sliould be marked out, and the "seventh 
cervical and last lumbar spine ” connected by a string.^ This is 
not reliable, since the seventh cervical itself may be out of idace. 
More accurate information is obtained by interposing between .the 
patient and the observer a plumb line, adjusted to correspond with 
the gluteal cleft. ■ lhat curves must be “assumed to begin and 
end ” where they pass under the string is liable to give rise to 
error, for it often happens that the junction of the curves does not 



•igcl 22 yo.n-.s. p,^, 

* Scoliosis. Tlirce (’nrve.s are present. ' 


lie under the plumb line. In actual practice, if the tips of the 
spines are niarked out, it is easy to judge of the presence and extent 
of a curve or curves — a convexity cannot well be mistaken for 9 , 
concavity; but too much importance in any case must not be 
attaclied to mere deviation of the tips of the spines, unless confirmed 
l)y signs of deviation of the bodies. 

3. In addition to the long C-curves, functional or structural, 
and simple shorter structural curves, and the typical S-shaped 
^ Lovett, Lateral CurvaUm^ p. M. 
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organic curves, cases are met with in which three or more curvatures 
are present (Fig. 295). 

4. Some cases of scoliosis are associated with posterior projec- 
tion of the spinous processes at the spot where the upper and 
lower curves meet (Fig. 296), especially when two curves nearly 
equal exist. 

The spines project because, where the upper curve passes into 



Flc. 296. — Scoliosis witli Projection of two Spinous Processes .at the intersection of tin* 
(hirves. Tlie flexihility of the i)fick licjfatived all suspicion of Pott’s Disease (Mary 
W , aged 14 years). 

the lower, rotation is at its minimum, is in fact absent. Tlie 
meaning of this will be apparent later. 

The chief interest of tliis class of case lies in the following 
facts : — 

Projection of the spinous processes is a constant accompaniment 
of Pott’s disease, and lateral deviation is an occasional feature. 
Lateral deviation and rotation of the vertebraj are the distinctive 
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features of scoliosis, and projection of some spinous processes an 
occasional occurrence. 

Some cases of scoliosis arci accompanied l)y considerable pain, 
which gives rise to reilox conti*action of the muscles, so that the 





Fio. 297. — Rack view of a wonuiii, aged 22 years, rvith long C-Curve to tlie left in tin* 
Dorsal region, I’roininenee of the .Spinous Processes in the Dorso-Lnnihar region, 
and a small curve to the right in the Lmuhar region. • 


diagnosis between it and Pott's disease is by no means always 
easy. When doubt exists, it is advisable to make more than one 
examination, and watch the development of the case. 

X-rays are of little assistance, since it is only at quite an 
early stage, before any typical deformity of the bones has arisen, 
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that doubt is possible. It is true that the difficulty very seldom 
arises to those experienced in spinal cases, still from time to time 
even the most expert are at a loss to give an immediate diagnosis. 

5. The effect of tlie distortion on the normal antero-posterior 
spinal curves must be noted. This varies with the individual case. 
The most frecpient condition is exaggeration of the normal dorsal 
kyphosis, that is, a “ kypho-scoliosis ” exists in this region. In- 
stead of exaggeration, the normal 
curve may be obliterated or even 
reversed (Figs. 297 and 298). 
Lulling and Schiilthess illustrate a 
specimen ^ of marked lumlrar kypho- 
scoliosis with a eompensatory dorsal 
lordo-scoliosis. Tlie opposite con- 
dition, namely, a lumbar lordo- 
scoliosis, may be jiriinary ; or it is 
secondary, in order to compensate 
a dorsal kypho-scoliosis. liiediugev” 
I has dealt especially with this aspect 

\ of scoliosis and its sigiiillcance. 

Some writers divide spinal 
curves into primary and secondary, 
and state that it is possible to dis- 
tinguish between tlie two by sus- 
pension, the curve which yields 
being the secondary or compensatory 
one, while the less yielding or more 
fixed is the primary. Still, such 
a distinction is highly theoreti- 
cal, as is shown by the want of 
agreement between experts, as to 
wliether the usual right dorsal and left lumbar S-shaped curve is 
a lumbar scoliosis with dorsal compensatory curve, or the reverse. 
Fortunately, at all events therapeutically, the point is of minor im- 
portance. What we want to recognise is which of the curves is the 
predominant one. With a large dorsal and small lumbar curve, the 
dorsal curve is that which is important from the point of view of 
(etiology and treatment; and if the lumbar curve be large and 
marked, and the dorsal curve of equal size or less, then we regard 

^ Liining and Schulthess, Mh. Chir. j). 233. 

“ Riediiiger, Morj/hol. n. Mechanmnus der Skolinsf^.. 



Fig. 


298. — Scoliosis, limited in extent, 
^vitl^ Kiivers.'il of the N'ormal Dorso* 
Liimhiir Curve, .'iml Posterior Pio- 
jeetion of the Sjjinous Processes. 
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tlie lumbar curve as the more important. Therapeutically, the 
tact whether a curve is entirely, partially, or not at all redressible 
is of importance. 

Schulthess ^ classifies scolioses into simple ami multiple curves. 
The simple according to the region involved are named : — 


Scoliosis-totalis 
,, cervicalis 

„ ccrvico-dorsalis 
,, dorsalis 

,, dorsodumbalis 

„ lumbalis 

,, lumbo-sacralis 

,, sacralis 


I dcxtro'convexa 

I . . 

I simstro-convexa. 


lie adds to these designations the adjective “ lordotica ” or 
kyphotica.” 

Multijde curves are similarly described. Thus “scoliosis 
dextro - coiivexa dorsalis kyphotica, sinistro - convexa lumbalis 
lordotica” is an exaiii[»le of nomenclature that has the merit of 
accuracy, ].)ut not of brevity. 

Position of the Bend. — A table given by Schultliess “ shows 
tliat, (a) taking all the cases together, scoliotic bends occur most 
froqueiitly in the neighbourhood of the twelfth dorsal vertebra ; 
(/>) left convex curves markedly preponderate. Leaving out tliose 
cases of 'compensated dorsal curvatures, the proportion of primary 
left curves to right is as 547 to 242. In men the disposition to 
left convex is more marked than in women, and the curve is 
usually jiigher up, while lumbar scoliosis is more often seen in 
females than in males, (c) Convex right -sided curves are most 
marked about the level of the seventh dorsal vertebra ; left dorsal 
l)ends sliow a more even distribution over the dorsal area, (d) 
Itiglit convex scolioses have more tendency to form compensatory 
curves ; {v) left convex curves have less tendency to do so. 

We will resume more fully the study of the clinical types 
later, as they will bo more easily understood if we first discuss — 

T. The pathology and morbid anatomy of scoliosis. 

If. The methods of measuring and recording spinal curves in 
the patient. 

III. The symptoms of scoliosis in general. 


Joachinistal’s llamlh. 3. Lief, p, 616. 


Ibid, op, cU. pp. 806-809. 
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Then we shall pass on to discuss — 

lY. Clinical types more exhaustively, since we must study 
the condition more fully before speaking of its causation. 

V. ^'Etiology. 

]\IORBiD Anatomy and Pathology 

Examination of specimens of scoliotic vertebral columns shows 
that — 

I. The spine is bent or curved laterally. 

II. It is twisted on its long axis. 

I. The character of the lateral bend varies. One long gentle 

Fk;. 300, Fiu. 301. Fk;. 302. Fm. 303. 

Outlines of Elastie Uo«ls under Sti-ess. 

curve may be present, the so-called total or C-enrve ; or a localised 
simple cun^e, involving a section only of the spine, may exist ; oi' 
the curvatures may be multiple, for example a double curve, some- 
thing like an italic / in shape; or in severer cases the gently 
sinuous / may have developed into a marked S-shape ,(Eig. 294), 
and the curve and counter-curve may be more or less equal. 

Again, one leading curve may be present in the mid-region of 
the spine, and opposite curves, less in degree, exist above and below 
tjie chief one; for example, a large convex right lower dorsal, com- 
pensated by a smaller convex left lumbar and left cervico-dorsal. 

In very severe cases the bend may become so acute that it loses 
its sinuous character altogether and becomes angular.^ 

It is interesting to compare these types of bends with the 
behaviour of an elastic rod curved by superincumbent pressure. 

* Cf. Kiedinger, op. dt. fig. 2, j). 8. 
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III Fig. 299 the ends of the rod are free; in Fig. 300 they are able 
to move ill a telescopic direction ; in Fig. 301 loading is pushed to the 
breaking point; in Fig. 302 the lower end is clamped and the upper 
is free; in Fig. 303 the mid- point is fixed. Experiments on these 
lines have been performed by Beely, Schaiiz, Schenk, Schultliess and 
others, and a certain amount of parallelism between the behaviour 
of the spine and an elastic rod is admitted. Further, these experi- 
ments suggest that alterations in the type of curve might be expected 
with lapse of time.’ This to a certain extent is so. 

It is important to remember that the sacrum and coccyx are 
integral portions of the spine, and in speaking of spinal curvature 
observations must not be limited to the supra-sacral portion only. 

IT. On looking at Fig. 304 it will be seen that at the summit of 
the lumbar curve it is not tlie front of the 4th lumbar body which 
looks forward, Imt the right side of it, and this vertebra is rotated 
approximately 90'" to the left. Similarly in the dorsal region the 
9th, lOth, and 11th show a high degree of rotation to the right. 
The spine is twisted, like a wet towel wrung out by a wash(?rwoman, 
to the riglit in the dorsal region, to the left in the lumbar. In other 
words, the bodies are rotated to the convexity of the curves. Tliis 
is usually spoken of indifierently as “ rotation ” or “ torsion.” Some 
authors restvi(3t the term “ rotation ” to the alteration in position 
of tlie bodies, and “ torsion ” to the consequent changes in their 
structure. Comparatively recently the terms “ convex-torsion ” and 
“ concave-torsion ” have come into use. We shall deal witli this in 
due course, Imt we may at once say that concave-torsion is highly 
problematical and has never been demonstrated in any .specimen yet. 
The nearest approach to this is the cast figured by Schultliess (ZeiL 
/. orih, Ch. xiv. 3 and 4, j). 489). Botation or torsion is well 
illustrated in the region of the 4th lumbar vertebra of Fig. 304;" 
and on cony-iaring Fig. 305 with this, it is clear that the deviation of 
the column of boilies is more marked than that of the arches and 
processes. All scoliotic sjiecirnens, whether of kypho- or lordo- 
scoliosis, or showing exaggeration or reversal of the antero-posterior 
curves, demonstrate two leading facts : — , 

A. The column of the bodies is more curved laterally than is 
tlie line of the tips of the .spinous processes. 

^ AVe no longer regaid osseous structure as immutably fixed, in fact it is in young 
life more plasti(i than some of the so-callcd .soft parts. 

“ In tins specimen note the presence of six lumbar vertebric. This, in view of the 
recent work on congenital scoliosis, especially that of Max Biihm on the association of 
scoliosis and unmerical variations of the vertebr®, is of importance. 



Fic;. 304.— Front view of the Spinal Coluinii. The extreme rotation of the luinhai 
vertehraj and wedge,- shaped deformity of the vertehval bodies is well seen. This 
is ahso an example of CJongenital Seoliosis. Then? art? six Lumbar Vortebrce (Guy’s 
Hospital M\iseum). The figures 304 and 305 show that the deviation of the spinous 
processes is not a measure of that of the bodie.s. 
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j 5. The bodies are always rotated towards the convexity of the 
curve, or curves. 

These remarks afford the clues to the changes in the structure 
of the individual vertebra;*; but, before describing them we had 
better discuss briefly the difficult point of the mechanics of 
“ rotation.” 

If a curved elastic rod — curved, say, in an antoro-posterior plane 



Fig. 300. — Moilel Flt;xe<l and Bent to the Left. Tin*, c.ardljoard indicators 
have turned to the left (Lovett). ' 

— is bent laterally as well, it twists on itself that is, it rotates. A 
straight elastic rod can be bent in any direction, and it simply bends 
yvithout any twist about its long axis ; but if while curved in one 
plane it is deflected into another, tomon inevitably results. 

The spine is a curved elastic rod, its curvatures being antero- 
posterior. Lateral flexion, then, must be accompanied by rotation.^ 

1 Tina has much in common with Schulthess’ view. He says that, having regard to 
the fact that the spinal column, wlicii looked at sideways, is a.symnietrical, lateral 
tending must be accompanied by rotation. 
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Pure lateral Hexion does not exist. Following up this idea Lovett 
has studied the behaviour of the spine, in the living model, the 
cfidaver, and, most interesting of all, in the column composed of the 
vertebral bodies and discs only, that is, in a spine stripped of its 
arches. He finds that there is little difference in its behaviour as 
the conditions are changed. 



Fk;. 307. — Model witli Spine Flexed and Bent to the Left. The 1>oards show the planes of 
the chest and pelvis. The hoard marking the former has rotated hackwanl on the 
convex sMe of the curve (fjovett). 

In connection with our present purpose his more important 
conclusions are that in the normal spine : — 

1. Side-bending, in the erect position, is chiefly a lumbar movey 
meut, and is accompanied by rotation of the bodies of the vertebra* 
to the concave side of the curve. 

'1. Side-bending in the flexed position of the spine is chiefly a 
movement of the dorsal region, and is accompanied by rotation of 
the bodies to the convex side of the curve (Fig. 306). 

3. In flexion of the whole spine, side-bending is accompanied 
VOL. I 2 E 
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by rotation of the vertebral bodies to the convexity of the lateral 
curve, the characteristic of the dorsal region (Fig. 307). 

4. In the erect position and in hyper-extension of tlie whole 
spine, side-bending is accompanied by rotation of tlie vertebral bodies 



P'lo. 308. -Side Bonding to 
Left. Model Ujjriglit (Lovett). 
The board iiiaikiiig tlie plaTie 
of the chest has roiate‘l back- 
ward oil the left side. 


to tlie concavity of the lateral curve, the 
characteristic of the lumbar region. 

But two of Lovett’s contentions, vi/. 
that side-bending in the erect position is 
chielly a lumbar movement, and that the 
type of rotation in lateral flexion in the 
upright, or more still in the hyper-extended 
position is concave, do not appear to be 
borne out by his own illustrations. 

Thus the side-bending in the erect position 
certainly looks rather a dorsal than a liimljar 
movement^ (Fig. 309). As to the rotation, 
the pointers in Fig. 309 show less deviation 
in the lumbar region than elsewhere ; whereas 
if Lovett is right they should show the devia- 
tion plainly at the site of the torsion, viz. in 
the lumbar region. In any case, the con- 
clusions arrived at by lieiner and Weriulorff- 
incline one to distrust the “ pointer ” method. 
They show that the combined movements of 
rotation about a frontal axis (flexion) plus 
rotation about a sagittal axis (lateral flexion) 
give rise to an appearance of rotation aliout a 
longitudinal axis, but that tliis is really de- 
lusive. And on carefully repeating certain of 
the experiments, hut producing the bend by 
vertical loading, which must be more accurate 
than by mere pulling aside,-* they always 
obtained — no matter whether the lateral flexion 
was combined with lordosis or kyphosis — con- 
vex rotation. 

Lorenz shows, too, that in Fig. 308 the 


projection backwards of the upper board on the left is due to the 


thickness of the scapula and its muscles intervening,^ and he gives n 


similar example with the error intensified; while in anothei* figure he 


shows that if this error is obviated, convex torsion, not concave torsion, 


* And if this is so, ainl if Lovett’.s pointers are reliable, this figure shows that 
lateral flexion takes place in the dorwil region, and tliat concave rotation w a dorsal 
phenomenon too. 

* ZeHschr.f. orth, Chir. xiv. 3 and 4, pp. 531 -.'>42. 

^ Lovett, ibid. fig. 26. * Zdtschr.f. m'th, Chir, xix. 1 and 2, p. 181. 
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is present. He carefully repeats the experiments on models and con- 
cludes : “ Therefore we cannot accept Lovett’s formula according to which 
concave-torsion is an appearance, ac- 


companying inflexion of a lordotic 
segment.” 

Highly interesting and sug- 
gestive as Lovett s work is tlien, we 
are not prepared at present unre- 
servedly to acce])t his conclusions. 
Certainly, if the isolated column of 
bodies (that is, the spine with the 
pedicles cut tlirough) behaves like 
tlie spine in the model, and in the 
intact cadaver, the problem Ijeriomes 
inimeusely simplified, since all dis- 
cussion about the action of the 
articular processes will lie unneces- 



sary. It does not seem reasonable 

J Moilel m Upn{,4it Position (Ijovett). 

to infer that the <lireetion of 


the articular facets can have no effect on guiding and limitiii*. 
movements. 

In the mrmal spine, according to Lovett, ante- 
llexioii plus lateral flexion is accompanied by 
marked convex rotation ; while lateral bending 
in retroflexion is accompanied by concave rotation 
— an observation which has not been accepted 
widely, and has been definitely contradicted by 
Lorenz, WerudorfF, and lieiner. 

We now come to rotation in scoliosis. Even 
if we could accept Lovett’s conclusions in Mo as 
to the behaviour of the normal spine, they do not 
help us ill this matter, since in scoliosis, rotation 
in lordotic as well as in kyphotic segments is 
ri,;. :iio. — To iliiis- id ways convex,^ 

tnitf (.'on vox Rota- , 

tion ia s<-olio.si.s. mme of the convex rotation in scoliosis , — The 

Ii’iit^'illtV Hwo w (Fig. 310), acting through a laterally 

I oiiiponoiits .‘iiKl y. ourved spine, may be split into two components, x and 
y. X tends constantly to displace further the vertehrje 
to the convexity of the curve, and the brunt of the body -weight is 
l>onie by the column of the bodies, which are therefore displaced more 



' Cf. Fig. 304, where e.\treme convex rotation, though no kyphosis, exists. 


120 


STATIC DEFORMITIES 


SEC. HI 


than the unweighted and muscularly held arches and processes. That 
the articular processes do not support weight is evident from the almost 
vertical position of the articular surfaces in certain regions, and also by 
the fact (mentioned under Pott’s disease) that destruction of the bodies 
is not always followed by kyphosis, since in certain regions the arches 
can settle down closer together. The net result — that the bodies tend 
to displace, whilst relatively the arches do not — is that convex rotation 
is set up. That is to say, we are not prepared, on account of Lovett’s 
valuable researches, to abandon the results of Judson’s well-known 
experiment. Lovett’s own statements on this matter are not clear. He 
says {Lateral Curvature^ p. 77): “In addition to the lateral deviation 
in scoliosis, the curved region is rotated or twisted on a vertical axis, the 
bodies of the vertebrse always turning toward the convex side of the 
lateral curve. This rotation is the niec.hanical accompaniment of the lateral 
curve, and one cannot exist without the other.” This certainly suggests 
that he considers the movement as somewhat analogous to what we 
have described as his views on the rotation in the normal spine. Yet on 
p. 44 he says on “ Bony rotation” : “ The reason for this seems to be fairly 
plain. A permanent curve is forming, we will say, convex to the left ; 
the vertebral bodies in their growth will follow the line of least re- 
sistance ; and if they are plastic, they will expand where the pressure is 
least, and become compressed where it is greatest. They will turn away 
from the line of weight, which is obviously nearer the concave than the 
convex border. ... If they were to turn toward the middle line instead 
of away from it, they would encounter the greater resistance and have to 
raise the whole weight of the parts above them. ...” With the latter 
we entirely agree. Although Lovett’s experiments in the normal spine, 
in which he shows that the column of vertebral bodies behaves the 
same as in the intact spine, may have “ much significance in connection 
with the rotiition theories of V. Meyer and Albert ” ^ in scoliosis, the 
altered relation of the arches to the bodies (torsion) indicates that the 
effect of the articular processes must not be disregarded (see also p. 425). 

Lovett, in spite of his remark {Lateral Curvature^ p. 77) “always 
turning towards the convex side,” teaches that scoliosis may be — 

1. Functional, total, or postural, showing “reverse rotation,” “con- 
cave torsion,” “ retrotorsion ” {ibid. p. 51). 

11. Transitional curves. 

III. Structural curves, with convex torsion. 

Yet he says {ihvL p. 48) : “ It is a progressive affection passing ovei* only 
one sharp line, the transition from postural curves to structural or 

^ They who may be interested in reading the views as to the i)art played in spinJil 
movements by the articular processes and ligaments, may consult the following' 
references ; — 

Meyer, Zur Mechanik dcr Skoliose, Virchow’s Arch. Bd. xxxv., 1865. Also 
iitatik und Mechanik des menschlichen Knockengerilstcs, Leipzig, 1873. 

Albert, Die skoliosischen If^irbelsdulef Wien, 1899, p. 37. 

Merkel, Handbuch dcr iopographischen AncUojnie, BL ii., 1896. 
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organic ones.” We do not understand this. Are transitional curves 
the “ sharp line” ? But since concave torsion is only met with clini- 
cally, if at all, we cannot discuss it further here. Lovett himself says 
that with the occurrence of convex- sided rotation, the beginning of 
pathological changes is to be accepted ^ (Zeitschr. /. orth. Chir, xiv. 3-4, 
p. 442). It follows, then, that the conditions men- 
tioned under I. and II., p. 421, can have no ‘‘patho- 
logy ” proper. 

Although we have laid great stress on the body- 
wcight as the cause of rotation, the effect of longi- 
tudinal muscular tension in intensifying this must 
not be forgotten. Indeed, in quadrupeds this latter 
is the chief factor. The convex rotation is well 
shown in the case of a pig in Fig. 493, Joachimstal, 

Chir. Orth. 3. Licferung. 

Eolation, then, is always convex, anc is the 
expression of the fVict that the column of the 
l)odies is more curved than the line of the spines. 

It follows that the difference will he most marked 
at the summits of the curves, where the structural 
rotatory changes will also he most strikinc The 
state of affairs is very diagrammatically illus- 
trated in the figure (311), in which a scoliotic 
spine with a double curve is viewed from the 
Inick. At A and ?> the bodies are twisted to 
the left and riglit respectively, and displacement 
laterally reaches its maximum both absolutely 
and relatively to tlie spines. And althoiigli 
at ( ' there is no lateral displacement, tlie right- 
handed twi.st and left-handed twist meet and 
“ longitudinal torsion” is at its maximum. Prac- 
tically “ rotation ” or “ horizontal rotation ” and 
“ longitudinal torsion ” are part and parcel of the 
same thing; and we would have spared the 
reader the complication of terms but for the fact that there is 
still another “ torsion ” to he differentiated. This too depends 
on thtj rotation. * 

At the point C a vertebral body is represented tilted over at 
an an^de of about 45°, while the transverse processes are shown 

^ As Lovett puts it, “ With the appearance of convex hony rotation we must consider 
that pathological alterations have commenced. This pathological change consists in 
th.j compression of tlie osseous structure iu the concavity of the curve” {Boston Med. 
find Snrfj. Journ., June 14, 1900). 



Fjg. Sll . — A Diagram 
to illustrate the KH'eets 
of notation on the 
Column of the Verte- 
hral Bodies (viewed 
from liehind). The 
dotteil lines represent 
the cohimii of the 
bodies, and the dark 
dotted line the position 
of the spinous pro- 
cesses, while rotation 
of the liodics is present. 
At A is the summit of 
the curve of the Iwlies 
to the left, at B to the 
right, and C is the 
intersection of the 
curves. 
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approximately horizontal. There is then a twist at this point in 
the structure of the spine about a sagittal axis. This is known as 
“ sagittal torsion.” 

Changes in the Veiitebiial Column 

We are now in a position to discuss the changes seen in the 
individual vertebra?. These are those due to — 

I. The lateral bend. 

II. The rotation (or longitudinal torsion). 

111. The sagittal torsion. 

Only the more important points will be dealt with, and these very 
briefly. 

The Vertebral Bodies, (a) Walgc VcrkJmr. — On the (?oii- 
cave side of the curve these are compressed, and on the convex 
relatively, or in very marked cases al>solutely, expanded. The 
more acute tlie bend, the more marked the wedging. It may be 
tliat the apex of the curve is occupied by one pre-eminently wedge- 
shaped vertebra (cf. 4th lumbar vertebra, Fig. 304), or the wedging 
is less marked and more evenly distributed over several vrrUhm 
cmi4i for rues (cf. tlio right dorsal curve, Fig. 304). 

The bony structure transforms more than the soft parts, the 
summit of tlie bend in cases of marked distortion being occupied 
by a vertebra, and not by a disc. The disc in marked cases is 
scpieezed out oa the concave side of the curve, and here the vertebral 
bodies become synostosed together. The apical vertebra may 
become so reduced on the concave side tliat the ones above and 
below nearly meet (cf. 3rd and 5th lumbar vertebra*, Fig. 304), or 
they may cpiite do so. (In specimen 2103, Hunterian Museum, tlie 
8th and lOtli dorsal vertebrae have met and are synostosed.) In 
marked but still rounded bends the synostosis may extend, in the 
concavity, over several vertehne. 

(h) Lozenge- shaped Vcrtehrer. — This is a distortion by no 
means so regularly and constantly met wdth as the foregoing. 
Whilst wedging is the typical deformity of scoliosis, the rhornboidal 
or lozenge-shaped, oblique, or Schriig-wirhel, is only met with in 
a marked form at the junction of opposite (primary and compensatory ) 
curves. Hence its designation of “ Iiiterferenz-wirbel,” and its 
occurrence in marked S-curves ; whilst it is only feebly developed 
towards the beginning and end of simple curves. 
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It is due to the upper and lower surfaces sliding on each other 
fvo|n^ the ^^^n^ 


This will l>e refidily com- 
prehended if Fig. 312 is kept 
in view. The “ torsion ” effects 
show as the oblique strioe on 
the body of the 1st L. Vertebra, 
and the “ sliding ” is intensified 
by the prolongation upwards of 
its under surface. 

Pedicles. — On the con- 
vex side they become more 
sagittal or autero- posterior 
in direction ; on the concave 
side move transverse or front- 
ally directed. 

In the concavity of the 
curve they take part in the 
general atrophic tendency. 


WMM 


Fl<{. 312. — Striae on the Holies of 
Scoliotic V'ertebiic (Ivedanl). 






ri(r. 313 . — A Doisnl Vertebra frojii 
a case of Scoliosis, CoiiV(*x to the 
Left, Atrophy of the I’edicle on 
the Concave Side. The Body of 
the Vertebra is irregularly oval 
(after Lorenz). 


Their level is altered as we have 
explained in dealing with sagittal 
torsion. 

The Vertebral Foramen, as a result 
of the displacement of the pedicles 
and arches, loses its shape and be- 
comes pointed in the concavity, and 
more rounded in the convexity (Fig. 
313). The change is not of import- 
ance from the ])oint of view of com- 
pression. 

The Transverse Processes under- 
go a similar displacement to the pedicles, 
that is, the process on the convex side 
becomes more antero - posterior. One 
result of this is that the vertical furrow 
between the transverse process and 
spines is narrower on the convex side 
than on the concave (Fig. 313). 
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The Spinous Processes. — The direction of the spinous process 
is an important matter, yet its adequate discussion would take up 
so much space, that, owing to the technical nature of the subject, it 
would be difficult to be at once brief and clear. 

The general state of affairs is that represented by Figs. 304 and 
305. (^0 The spines deviate less than the bodies. This, in the 

region of the wedge vertebna?, results in a tendency of the spinous 
process to point to the convexity of the curve.^ 

(h) The rule is that the curved line formed by marking on the 
skin the tips of the spinous processes is the same in direction as the 
curve of the bodies, only less in degree. 

By Joachimstal (llandh. 3, Lief. pp. 6.56-663), Lovett {Lateral Curva- 
ture^ pp. 81-82), and by Schanz (Zeifsrhr. f. milt. Chir. xiv. 3-4, pp. 447 
et se<i.), the subject is fully dealt with. And, the author is inclined to 
agree with Lorenz that too much reliance must not bo placed on the line 
of the tips of the spines. It may show a slight lateral curve, when in 
reality there is no curve of the bodies, and, as we have said, it shows 
only a moderate curve when very severe curvature of the column of the 
centra is actually present. In fact, we must judge of the presence or 
absence of curvature, not from the line of the spines at all, but by 
rotation signs, e,g. rib-prominence backwards on one side. And we may 
go further still, and add that if the rotation signs indicate, say, curvature 
to the right, whilst the line of the spines suggests curvature to the left, 
we must accept the evidence of rotation, and disregard the line of the 
spines. That is to say, the exceptional cases described as concave-rotation 
do not exist in reality, they are only apparent, and are due to undue 
importance being attjiched to the line of the spines (Lorenz, “tlber 
Konkav torsion,’^ Zeitschr. f. mih. Chir, xix. pp. 172-207). 

(c) In a typical case the spinous process is curved (see Fig. 
313), so that its root deviates concave wards, and towards the tip the 
inclination is convexwards. 

(d) In addition it may be twisted on its long axis, and its 
inclination altered. 

Articular Processes. — One cannot fail to be struck, in examin- 
ing specimens of scoliosis, with the great frequency of synostosis in 
the regions of the joints of the articular processes and between the 
laminae, due in the latter position to ossification of the ligarnentii 
subflava. The most favourable conditions for synostosis occur at the 
articular surfaces, and it is here that it is seen earliest. Synostosis 
of the arches leads, of course, to altered mechanical conditions, and 

' Cf. liiedinger, ihid. fig. 80, and Lovett, ibid. fig. 64. 
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once more emphasises the fact that it is very difficult to import 
considerations concerning the behaviour of the normal spine into 
scoliosis. 

►Synostosis of tlie articular processes and lamirue is followed by 
that of the bodies in the manner already indicated. 

A suggestive point is the behaviour of the articular surfaces at 
an earlier stage than the above. The joints on the concave side are 
enlarged and the cartilage at first thickened. Tlie changes, as both 
Scliulthess and Lovett ^ agree, rather suggest that these processes 
do not ]>lay an entirely passive role in the inechanisin of scoliosis.^ 

Oosto- Vertebral Joints. — They are deepened on the convexity, 
and become shallow on the concavity. They are more posteriorly 
pla(?ed tlian normal on the convex, and more anteriorly on the 
concave side. 

Ligaments. — Tlie anterior common ligament is bnnched up 
into a thick cord, with a well-defined border on the concavity, 
and becomes tliiiined out and lost on the convexity. The posterior 
common ligament does not suffer this lateral displacement towards 
the concavity, at least not to the same degree as the anterior. 

Muscles,- - Structural alterations are only found in long-standing 
cases, save in those ([uite exceptional instances wliere piimary 
muscular lesions are the causes of the curvature. In slight degrees 
of scoliosis changes in the muscles have not been observed ; but 
in se,vere degrees the structural changes are due to immobilisation 
of the segments of the spine, and the resulting inactivity of the 
muscles acting on the part. Thus in the concavity of a severe 
case the muscles are more or less atrophied, and are often replaced 
1)}' fatty tissue, especially in their deeper layers. Hence they are 
seldom rigid, prominent, or contractured. Their condition is that 
of atrophy from disuse. On the convex side the muscles undergo 
ill many ^ases a fibrous degeneration where they are stretched 
over tlie bones.** The muscles on the convex side may he wasted 
and thinned, and occasionally fatty degeneration is found here also. 
Ill severe cases, displacement of some of the bundles of the 
longissimus dorsi over the spinous processes has been seen. That 
is to say, tlie dislocated strips, belonging normally to the convex 
side, are found stretching across the concavity ; and by their con- 
traction they must increase the deformity. 

In connection with the muscles we may mention the altered 

’ Lovett, ibid. p. 81 ; Scliulthess, Joachimstal’s llandb. 3, Lief. p. 665. 

^ See also vol. i. p. 420. ^ Schulthess, Joachimstal’s Handh, 3. Lief. p. 696. 
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position of the diaphragm. This becomes oblique, and is lowered 
on the convex side of the dorsal curve. 



Thokax 

In a simple curve, quite low down, 
thoracic changes are practically aijsent. 
In the usual lumbar curve the transverse 
axis of the lower part of the thoracic cage 
is displaced relatively to that of the 


j 1 7 pelvis. 

When the dorsal vertebi‘a.‘ are curved, 
the effects on the tliorax become marked 
aud interesting. 

Figs. ol4, olf) show tliat in a right 
dorsal convex curve the thorax is twisted 
in the opposite direction, viz. to the left, 
(alilni) flattened in its left oblique dia- 
meter, or its left oblique diameter be- 
comes subnormal, and the right oblique supernormal. In general 
terms, it is compressed along that oblique diameter whose posterior 




In;. 315. Jllustruting t.]i« Alteratioii.s in the shape of tlio Ril).s, and of tlie Direction of 
Transverse Diameter of the Thorax in a right dorsal Seolio.sis (Rednrd). 


extremity corresponds to the concavity of the spinal curve. This, 
together with the fact that the vertebral ends of the ribs must 
follow, the changes in position of the transverse processes, explains 
the changes in the ribs. On the concave side the rib -angle is 
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opened out and its curvature anteriorly increased ; on the convex 
side the rib is bent in at the angle, and anteriorly its curvature 
is flattened out. 

The obvious effects are — 

(rt) That on the convexity a series of the sharp rib -angles 



Fi<-. 316. trout view ot the Bony Praniework of a cliest from a case of right dorsal 
and left lunihar Scoliosis (Guy’s Hospital Mnse»iiii). 


project posteriorly, forming the rib-prominence, so im- 
portant in diagnosis ; while in tlie concavity the ribs 
fall away. 

(b) Anteriorly, the mammary region corresponding to the con- 
cavity becomes unduly prominent. 
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As shown ill Fig. 31*7, on the convex side the ribs become more 
inclined, on the concave they tend to run horizontally. 

We cannot go minutely into the displacement of the sternum 
and rib cartilages. Speaking widely, the sternum, like the tips of 
the spines, resists displacement from the mesial line. Fig. 316 



Kn;. 1517.— }3ack view of Fig. 316, Note the exaggerated Obliquity of the lower 
right ribs (Guy’s Ho?ipital Museum). 

illustrates a further point, viz. that the thorax remains far more 
constant in form than tlie spine, a fact quite opposed to expectation 
unless we bear in mind that bone distorts less readily in certain 
cases than the soft parts. 

As a rule there is only one rib-prominence, but two, or even 
three may be met with. The last event is rare since it necessitates 
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an acute S-bend, with compensatory curves above and below, witliin 
the region of the rib-bearing vertebra;. 

The shoulder-girdle follows the changes impressed upon the 
upper thorax. 

Pelvis 

Scoliosis may give rise to pelvic obliquity (see Fig. 304), which 
in extreme cases gives rise to obstetrical difficulties. 

The sacrum shows signs of — 

1. Lateral curvature. 

2. Rotation, or rather longitudinal torsion. 

1. Lateral Curvature of the Sacriun is not usually well 
marked. It is best seen from the front, or in the isolated sacrum 
by looking from above downward through the medullary canal. 

It may be simple, as when it forms part of a simple lumbo- 
sacral curve; or S-shaped, the upper part of the sacrum taking 
part, for example, in a right sacro-lumbar curve, whilst the lower 
takes part in a left convex sacro-coccygeal curve. 

2. notation or Lonyitudinal Torsion is the important point, 
since it is the cause of pelvic obliquity. Thus if the right sacral 
wing is carried forward and the left backward, then the right 
oblique pelvic diameter will be shortened and the left increased. 

On referring to the effects of torsion on the thorax, it will be 
seen that in a right convex curve the right oblique diameter is 
lengthened, and in purely sacral curves a corresponding deformity 
is seen in the pelvis. In the lumbo-sacral simple curve the opposite 
condition may be met witli. 

The Skull. — Hoffa claimed that in long-standing scoliosis 
asymmetry of the face and the skull is observable, i.e, the distortion 
has extended from the spine to the cranium. We allude later to 
the erania'i asymmetry of rickets. 

Visceral Changes 

The effects of the spinal distortion on the viscera must be 
briefly mentioned. 

The diminution of space at the base of tlie right lung in the 
common right dorsal and left lumbar curves is associated with 
adhesive pleurisy, obliteration of the pleural cavity, and pulmon- 
ary collapse. According to Bachmann's statistics^ pneumonic 
^ Joachimstal, op, cit. p, 698. 
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conditions are many times more frequent in severe scoliotics than 
among the general poi)ulation. The same author points out tluit 
phthisis accounts for 19*7 per cent of the deaths in these cases. 

As the respiratory organs are thus hampered, the heart is 
called upon to do more work in order to pump the blood through 
the diminished pulmonary area ; but, owing to the curving and 
kinking of the aorta and the cardiac displacement present,^ the 
heart itself is severely handicapped. The general result is right* 
sided cardiac hypertrophy and dilatation, leading to more or less 
severe venous stasis. 

The trachea and oeso{)liagus are displaced so as to follow the 
concavity of the curve as nearly as possible. Tlie liver in right 
lower dorsal curves is piislied to the left, and the left half is better 
developed than the right. The kidneys are altered in position 
according to the type of curvature : that on the convex side may 
be dislocated or l)ecome floating, or compressed between the s])ine 
and the ribs, or even between the spine and the crista ilii.- 
Therefore cystic degeneration, granular kidney, simple atrophy and 
hydronephrosis are all common. 

The spleen is generally higher than normal, and perisplenitis, 
atrophy, and cyanotic induration are stated by Bachniann to occur 
frequently. The position of the stomach is changed, the cardiac 
end is elevated and the pyloric depressed. 'Jlie lateral displacement, 
of the structures may so affect the transverse colon that it becomes 
almost vertical.'* 

^ Bouvier, Atlos dcs diniqucs, Planclie 11. fig. 1, gives Ji (.-ase where the 

heart reached the level of the left clavicle. The author has seen the apex beat in the 
third right space. 

- Joachimstal’s llandb. p. 691. 

® Visceral displacenieiit i.s fully <lealt with by Bachinann : “ Die Veriiiideruiigeii 
an den iiinereu Organeii bei hochgradigen Skoliosen und KypIio.seu,” Bihlioiltt-k Med. 
Abteihing i. f. 4, • 

Max David states that recently Wetzel has sliow'ii that syringomyelia may exist in 
scoliosis, due to stasis in tlie central canal. 

Hotfa also cites the case of a girl aged eighteen, in whom a scoliosis, due to lato 
rickets, developed rapidly, and com]>lete paralysis of the rigid limb resulted. 
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Examination and Kecokd of Scoliosis 

Thr more severe forms can be recognised at a glance, but in 
slight cases it is easy to overlook the condition. It is not only 
the recognition of the deformity that is necessary, but we should 
have an accurate record of the state of tlie spine in order to 
ascortaiii \vheth(3r it is progressing favourably under treatment, 
is stationary, or is becoming worse. 

In dealing with cases of scoliosis, where the factors at work 
;iro often numerous and complex, niany points must be inipiired 
into ami noted. 

The Family History. — The occiuTence of scoliosis in the family, 
and the history of any hereditary deformity are noted. It is often 
advisalde to see the parents in order to ascertain if they them- 
selves are normal. 

Personal History. — The general health of the cliild in 
infancy, and any evidences of rickets, the date of onset of the 
curve, and wliether it has increased rapidly or not, and the relative 
lieight and woiglit of the patient should be noted in order to 
80(3 if they are up to the standard. It is important to observe 
cjnefully the general liealth, if the strain of school life is being 
borne well, and if tlie child is readily fatigued, either by mental 
or pi l y si cal work. 

The general condition of the patient is to he noted as to 
nutrition, colour, development of the chest, •the length of the 
bnver extremities, and the general attitude and carriage. Any 
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deformity of the lower extremities, such as genu valgum or 
flat foot, is of importance, and, in girls particularly, an inquiry 
must be made as to the manner of wearing the clothing, if 
suspended from the waist or from the shoulders. Any undue 
reserve or shyness, or what is commonly called nervousness or 
diffidence, and a constitutional laziness of temperament, are worthy 
of observation, such patients being especially difficult to treat 
satisfactorily. 


Examination of the Back 

The patient’s back is bare, as low as the beginning of the gluteal 
cleft. It is convenient to have in the dressing-room a loose 
flannel skirt, w^hich can be put on by the patient after the 
removal of the ordinary garments, and held in place just above 
the great trochanters by an elastic band. A jacket, with the 
opening and buttons behind, covers the front of the body. 

The patient then stands in a good light with the back to 
the surgeon and the arms hanging at the sides. The examination 
must not be hurried. Two or three minutes should be allowed 
to elapse, as the patient gradually relaxes the efforts made in 
standing upright and assumes the position and attitude usual 
to her. The surgeon should not touch the patient during 
this time, as the contact of his hand stimulates the muscles, 
and he may receive a false impression of the state of the l.»ack. 
During th(3 inspection the following points are observed : — 

1. The outline of the body, whether symmetrical or not, par- 
ticularly noting if one Hank is more curved than tlie other, and 
if the arms make equal triangles with the trunk, also whether 
one hip is more prominent than the other. After any diffeience 
in the length of the legs has been corrected, it is vqry easy for 
an experienced surgeon to estimate the amount of asymmetry 
remaining, and he does so by noting the position of the two 
sides of the trunk with reference to an imaginary line prolonged 
upwards from the gluteal cleft. 

In children, if the front of the chest is observed, the asymmetry 
is much more noticeable, as the outline of the parts is sharper. 

2. The level of the shoulders is noticed next, and if one is 
higher than the other the patient should be asked to rectify tlio 
position. Failure to do so suggests structural scoliosis. 

3. While the patient is at ease, the position of the scapula' 
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should be observed and compared on the two sides. Tlie tips 
of the spinous processes and the angles of the scapuhe may 
be marked out with a crayon or aniline pencil v A useful guide 
is a plumb-line suspended between the patient and the surgeon. 
It should be hung from a horizontal bar so that it can be moved 
laterally and made to coincide with the gluteal cleft. 

4. The position in which the head is carried is remarked. 

5. The physiological antero- posterior curve is observed, and 
any increase or diminution recorded. 

In slight cases, particular attention is necessary to two points : — 
Any alteration in the outline of the flanks and flattening or 
prominence of the erectores spiiife. These signs are of great 
value. 

6. The patient is now directed to cross the arms on the 
chest, with the hands, resting on the opposite shoulders, and 
to hex the spine well. It is remarkalde how much greater any 
deformity appears in this position. It “ brings it out,” as it 
were, and any deformity of the ribs is evident now that they 
arc uncovered by the drawing upwards and outwards of the 
scapulic. 

We proceed to consitler : — 

1. Tlie lateral displacement and its character. 

2 . Tlie rotation present. 

d. Tlie amount of fixation present or flexibility remaining. 

1. The Lateral Displacement and its Character. — As 
already suggested, the marked tips of the spinous processes may 
bo com])ared with the adjusted ])lumb line. 

We observe the presence of any lateral curve and the 
region and extent of tlie spine involved. We also note whether 
tlie spine, being deviated to one side of the inid-saeral line, returns 
again to this line, or wliether it remains on one side of it, as 
in tile overhanging types. A simple curve low down may be 
•'^ 0011 , tlien higher up the line comes hack and runs up vertically ; 
<»r the line of the spines may become median again after a 
Very slight compensatory curve ; or a marked S-ciirve is present. * 

But, whatever curve exists it is only an indication of, and 

10 no sense a measure of the actual lateral displacement present, 
h is nothing more than the line of the tips of the spines. To 
judge of the severity of the curve of the bodies we must pass 

011 to 

2. The Rotation Present. — In severe casea* rotation, as 

VOL. I 2 F 
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shown by the projection backwards of the ribs and transverse 
processes on the convex side, is easily seen even in the upright 
position. In slighter cases the patient should be directed to 
cross the arms on the chest, pull the scapula as far forwards 
as possible, aud bend down until the trunk is nearly horizontal 
— the knees being straight. The surgeon tlien, standing cither 
ill front of or, better, behind the patient, and looking along the 
spine, is able to detect any prominence of the ribs or loin. 

Posterior projection or asymmetry indicates rotation ; rotation 
depends on lateral displacement; rotation is always convex-sided. 
Its degree, and locality, and extent then indicate the distribution 
and amount of the lateral curve of the column of bodies. 

So-called Concave Rotation. — We have already said that in 
scoliosis the rib -prominence lies on the convex side of the curve, but 
certfiin observers have stated that exceptionally it may be otherwise. 
Kirmisson, w'riting on ‘‘scolioses paradoxales” {Rev. d’ori/wp. 1895, p. 
218), Schulthess, Vulpius, and latterly Lovett especially, have maintained 
this. Thus they state that a left total scoliosis, in which the tips of the 
spines show a curve convex to the left, may show rotation backwards of the 
right ribs, that is, rotation of the bodies into the concavity of the curve. 
We have already dealt with this under pathology, and agree with Lorenz 
that if this is so the whole pathology of scoliosis would have to be re- 
written. But, pathologically such a condition as concave rotation has 
very slight support; and clinically these cases are open to another 
interpretation. Tiie cases figured show only the slightest possible curve 
of the lines of the spines, and w'e have already given reasons why we 
consider the evidence obtained from the spines as less reliable and 
valuable than that obtained from the rotation signs. It may well be, 
as Lorenz suggests, that these cases are really S-curves, in w'hich the 
evidence of the spines happens to be delusive. We would certainly only 
accept as cases of concave-rotation tho.se showing structural and more 
or less permanent changes. We do not regard , as scoliosi^s at all those 
cases thus described l>y Lovett, Ltderal Curvature, p. 51: — “The position 
in a typical functional curve, total curve, is merely the physiological 
one necessitated in every spine made convex to the left, and can l)e 
produced experimentally by putting a book under the right foot. 

. . The thorax and shoulders twisted back on the right, etc.” Such 
functional curves — even if the rotation is concave, and about that 
there is doubt — are no more scoliosis than is the position adopted to 
compensate for a short leg, for example. Such a position may be pre- 
scoliotic in that a scoliosis may eventually ensue, but experience shows 
that often, even after years, on rendering the pelvis level tlie spine 
becomes straight promptly. This we regard as proof that no scoliosi^^ 
existed. In Ihe absence of definite pathological, and more coIlclusi^c 
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clinical evidence we are not prepared to discuss the matter further in 
this place.^ On this point the following references are of value : — 

ScHULTHESS. Zeitsclip. f. orth. Chir. xiv. 3, 4, and xix. 1, 2, p. 47 ; 

Joachimstars Handbuch, 3. und 4. LiefJ 
Kiumisson. Dilf. acquisee. 

Kirmisson and Sainton. Rev. d’orthop., 1895, p. 218. 

Lovktt. “Lateral Curvature,” and more fully, Zeit.schr. f. orth. Chir. xiv. 3, 
4 ; Boston Med. and Surg. Journal, June 14, 1900 ; October 31, 1901 ; 
and March 17, 1904. 

Lorknz. Zeitschr. f. orth. Chir. xix. 1, 2, in>er Konkavtorsion.” Very 
full article, 35 pages. 

ScHANZ. Zeitschr. f. orth. Chir. xiv. 3, 4, p. 4 71. 

Rkiner and Werndouff. Zeitschr. f. orth. Chir. xiv. p. 530 et seq. 

:L The Flexibility of the Si*ikal ("olumx. — The amount of 
flexibility is a gauge of the improvement tliat may he expected 
under ti*eatment. It is tested by causing the patient to bend first 
to one side and then to the other, keeping the legs straight, wliilst 
the surgeon fixes the pelvis with his hands on the ilia, or better 
still a pelvic rest may be used. It will be found that lateral 
Ilexioii is more free on the concave side. On bending to the con- 
vex side the affected segment of the spine may straighten out some- 
what, or he found obviously fixed. Inequality of lateral flexion on 
the two sides, then, is suggestive of commencing lateral curvature, 
the curve being convex towards that side on which lateral flexion 
is tlie more limited. Of course, in advanced fixed cases, with 
ankylosis of the laminie and articular surfaces, although lateral 
flexion of the spine as a whole is more marked on the concave 
si<le, it is obvious that the appearances are due to movement of 
the uninvolved portions of the spine, and the structures affected are 
ahnply displaced cn bloc. 

I’his is a convenient place to emifliasise Lovett’s point, viz. 
ill reality bpw limited spinal moveineiits are even in health. Tlie 
actual amount of lateral flexion of which a spine is capable is 
really much less than appears to be the case, the lateral flexion of 
the spine being intensified in appearance by the dropping of the 
•shoulder on the concave side and by the lateral displacement of 
tile pelvis. If the pelvis is fixed, and observation concentrated on 
the line of the spines only, the body outline being disregarded, 
lateral flexion will be seen to be surprisingly restricted. 

The next step is to suspend the patient by means of some sling, 
as Sayre's head sling. Just sufficient traction sliould be 
^ We aliall refer to it again under “ Clinical Varieties.” 
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exerted to take the weight off the spine.^ If straightening results 
the outlook is promising. Tlie amount of straightening obtained 
probably represents the amount of improvement that can be 
expected apart from forcible methods of correction. 

If the straightening and restoration of symmetry are com])lete, 
evidently no, or the very slightest, structural changes are present, 
and Tve are dealing with a case of bad posture which is not yet 
scoliotic. I'he prognosis of such jjre- scoliotic cases, if suitably 
treated, is good. 

A partial improvement may be due to the straiglitening out of 
less fixed compensatory curves, the chief curve remaining unaffected. 

In short, the greater the mobility jiresent in the affected seg- 
ment of the spine the greater is the ])ossibility of im]>rovement. 

Instead of suspension tlie effect of prone recumbency may be 
noted, but conclusions drawn from a spine in this position are of 
little use since they are subject to so many limitations. 

The effects of the muscles passing to the shoulder girdle may 
be studied. Thus elevation of the arm on the concave side of the 
curve, the convex -sided hand pressing on the rib -prominence, or 
suspension by the hands — the rings or bars for eitlier hand being 
at different levels — may be seen to have a corrective effect in 
sufficiently flexible cases. We shall refer to the “ best possible 
position ” again under “ treatment.” 

The systematic examination of the patient in the maniiev above 
described informs the surgeon of the presence, form, cliaracter, 
regional distribution, and fixity of a curve or curves. 

In addition, a skiagram may yield still further information, for 
example the presence of congenital anomalies of the vertebra*. It 
is not needed to diagnose scoliosis, but is a very valuable adjuvant 
in studying it. 

During the examination, the surgeon will note the condition 
of the heart and lungs, the presence of venous stasis, and marked 
visceral displacement. 

• PiECORD AND MEASUREMENT OF THE LATERAL CURVE 

(Scoliosometry) 

Mere inspection then enables one to ascertain the existence ol 
scoliosis, the nature of the cuito or curves, and the degree and 

^ 8u.speii.sion by the arms iiitiHidimes too many considerations concerning tin- 
attachments of the vertebro-bracl)ial muscles. It is convenient, however, to cause ttf 
patient to grasp a horizontal bar so as to raise the scapuht and uncover the ribs. 
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character of rotation present. To record accurately and measure 
such a case, however, we require some means of noting : — 

1. The details as seen in a frontal projection. These are 
asyuiuietry in the outline of the trunk itself, and differences in the 
levels of the scapuhe, of the shoulders, and hips. 

2. Any de])arturc from the normal physiological antero-posterior 
curves, i.e. the outline as seen in a sagittal ])rqjectiori. 

[]. The outline of the trunk as seen in transverse section at vary- 
ing levels, indicating the amount and direction of any rotation present. 

Photography. — Photography is perhaps the most generally 
useful means at our disposal, but it requires considerable care to 
obtain accurati*. records, and on account of the absence of perspecti ve, 
rotation is not depicted.^ 

The following rales must he observed : — 

1. The patient stands at case with the legs straight and the arms 
lianging at the sides in the relaxed position ; this occurs at the end of 
about one minute. 

2. The heels of the patient arc on a line parallel with the lens of the 
camera, otherwise distortion is inevitable. Tliis relation is measured 
and not left to guess-work. The simplest solution is to have a stand for 
the patient, which is provided with two leathers for the heels. It is 
always jdaced in a definite location, the relation of which to the camera 
is formulated. 

3. The i)atient stands at a fixed disUnce from the camera in all 
cases if pictures are to ho used as accurate records. 

4. The light is oblique from behind, preferably diffused, and, if 
possible, not the direct light of the sky, for this gives contrasts too violent 
helwccii the light and shadow. A light from overhead throws the 
shadow of the shoulders on to the back, and obscures the spinal furrow. 
A light directly from behind gives a Hat wide picture without contours. 
.\ light directly from the side throws the shaded part of the body into 
such blacikncss that the body outline on that side is lost. 

T). The sha<]ow’s should be diminished by a white reflector on the 
side of the patient away from the light. This is easily obtained by the 
nse of a common clothes-horse, one wing of which is covered with sage 
gi'oeii, which serves as a background ; while the other wing is covered 
with white to serve as a reflector. The patient faces tlie green surface, 
while the white surface is jdaoed at the desired angle to throw the 
light on to the shaded side. By this arrangement contour may be secured 
in the picture. 

The unsteadiness and swaying of the patient may he obviated by 
] 'lacing an ordinary photographic rest against the chest. 

^ Lovett, Lateral Curvature, ]>. 71. The rules to be observed are taken almost 
Verbatim from Lovett’s work on LaUral Curmiure, 
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Takings the Outline of the Spine. — Lovett's method is to 
mark out first of all the spinous processes with the patient standing 
erect, and then to lay on the back a strip of crinoline gauze through 
which the spinal marks may be seen. They are then easily 
indicated on the gauze, and a permanent record of lateral deviation 
is obtained. 

A good plan is to mark out the line of the spines, and photograph 
the patient with the precautions already suggested ; and, in addi- 
tion, to interpose between tlie patient and camera, but close to the 
former, a frame across which are stretched vertical and horizontal 
threads or wires at definite distances apart. Tliis gives a chart 



Fn;. 318. — Sohultliess’ “ Nivelliertrapez ” or Lovel liuliontor. 


of the back with latitude and longitude as it were of the various 
points. 

To Measure Rotation. — With tlie patient in the erect posture 
the horizontal contour may be recorded by the thoracograpli of 
Demeny or Ifiibscher, or by Schenk's apparatus. 

If the patient bends well forward the difference in tlie lev(d 
of the ribs on the two sides is readily recorded by Schiilthess' 
“ Nivelliertrapez,” or level indicator (Fig. 318). The penduluni- 
ppinter, remaining always vertical, indicates the number of degrees 
the stand lias to be canted in oi'der to be adapted to tlie patient's 
back. It is useful, Init does not differentiate between structural 
rotation and rotation due to muscular action. 

Lovett considers that Feiss' appliance ^ is the simplest and fairly 
accurate in its results. 

^ Boston Med. and Surgical Journal^ July 13, 1905. 
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The Contour Recording Apparatus of Schulthess (Fig. 319).--- 
By means of this appliance the contour of the patient’s trunk in any 
desired plane can be reproduced. Consequently, it records not *only 
lateral deviation, but rotation and changes in the antero-posterior curves 
too. The essential parts of the machine are a cast-iron frame in which 
the patient stJinds, his feet resting on a shelf the height of which can 
be suitably adjusted. Steadiness is ensured by means of a pelvic 
clamp, and a rest for the 
sternum. The writing 
apparatus consists of a 
coun ter- wei gh ted si id in g 
Inidge and a pointoi*. 

The pointer is connected 
with a pencil which re- 
cords the movements 
made in tracing out any 
given outline. Thus the 
line of the spines and 
the outlines of the scapuhe 
are marked on the patient, 
then with the pointer we 
trace on the patient the 
outlines thus marked, 
also the contour of the 
whole trunk as seen from 
the back. These details 
are reproduced on a sheet 
of paper fixed to a glass 
panel attached to one side 
c»f the cast-iron frame. 

This panel is in the 
frontal plane. 

On tlie other side 
of the frame there is 
another glass plate and 
paper, but jirranged par- 
allel to a sagittal plane. Fio. 319.--Schultli«ss’ Scoliosom^ter. 

On tracing the outline 

of the spine wnth the pointer, a record is obtained of the kyphosis or 
lordosis present. 

The horizontal contour is recorded on a paper laid on a horizontal 
dielf, which slides up and down to any desired level on vertical rods 
forming part of the frame. The shelf can be placed in front of or 
behind the patient, and the separate records of the front half and 
back half subsequently joined to attbrd a complete contour. A glance 
the figure of the machine, and at an example of the tracings obtained, 
^' ill render the principles obvious. 
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Schulthess says that, except in quite young children and in persons 
whose skin reflexes are so abnormally active that the passage of the 
pointer causes reflex movement, the results are accurate and trustworthy. 
It is so in about 90 per cent of cases. 

If at first sight tlio appliance is somewhat complicated, it must be 
remcmliered that it measures lateral deviation, rotation, and alteration 
of the physiological antero-posterior curves, also the body outline and 
positions of the scapube and iliac crests. It is really, therefore, a great 
simplifier — since it does what otherwise reqiii 
separate appliances, some of them, such as the 
none too simple in construction and use. 


res tf. large number of 
rotiition-recorders, being 


To sum up, ill order to obtain a thorough record of a case ol' 
scoliosis we should advise that — 

1. A photograph be taken. 

2. The actual contours recorded by Scliultliess' apparatus. 

o. A skiagram, to ascertain the condition, anatomical and otlier- 
wise, of the liones, be obtained. 

It is impossible, in the space at our disposal, to deal further 
with the interesting subject of scoliosometry. How thoroughly it 
has been worked at will be appreciated from the fact that Young 
ill his Orthopedic Simfery has made a list of no fewer than sixty- 
eight appliances of various forms (Young, Orthopedic Surgery, 
p. 563). Scliulthess mentions fifty -four different apparatus in 
JoachiinstaVs Ifamib, orih, Chir. Lief, iii. pp. 572, 573. 


Symptoms and Course 

111 addition to the curvature of the sjiine and the general effect 
on the outlines and structure of the trunk, subjective symptoms are 
noticed by the patient, namely, pain, and disturbances of circulation 
and digestion, leading to general malaise and ultimately to impaired 
health. We may discuss these uniler four 1 leadings, namely, the 
incipient period, the stages of deformity, arrest, and imiirovement. 

The Incipient Period. — Very often the early stage of the 
affection is overlooked and does not conic under the notice of the 
surgeon. Children do not complain, and as the back is seldom 
examined between the ages of five and ten years, very little attention 
is paid to sliglit elevation of one shoulder or prominence of one hip ; 
and, if noted, such signs are thouglit to be of no moment. 

In the scoliosis of adolescence a lowering or impairment of the 
general health is noted at the time of puberty, and the patient is 
often weary, lolls about, and is unable to bear any prolonged exertion. 
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The Stage of Development. — In cases wliere the general 
liealth is good, and very often in children, tliere is little or no pain ; 
but in weakly girls, with scoliosis developing at the time of puberty, 
j)ain is often present, though the degree varies considerably. There 
may be slight acliing in the lumbar region, or it may be so severe 
as to incapacitate the patient altogether. 

In a few instances, cases presenting some difficulty in diagnosis 
have come before tlie author’s notice, wliero witli asymmetry there 
lias been much pain localised to the spine, and some rigidity of 
muscles. But as a rule it will be found that the movements of the 
liones are free, though rigidity of muscles and pain may lead the 
careful observer to suspect that he may he dealing with a case of 
incipient Pott’s disease. The method of treating these cases is to 
curreet the asymmetry, to prescribe rest, and to see tlie patient on 
several occasions until the diagnosis can he cleared up. 

Wo also meet with a distinct class of cases, namely, the 
hysterical girl whose e.xistence is dominated ])y the idea that she 
has spinal disease, an idea which may have arisen from an 
opinion expressed incautiously in her hearing to the ellect that she 
lias hack trouble.” J.ocalised patches of liypenesthosia will he 
noted, togetlnu: with neuralgic pains in the chest and flanks. Some- 
times distinct tenderness on pressure over the spinous processes 
is found ; hut this is merely, if it exists with pure scoliosis, an 
evidence of nervous depression. Hysterical paraplegia or hemi- 
ana-sthesia may he present. 

With severe deformity both local and general pain may exist. 
The local pain is as a rule on the side of the convexity, and in a 
dorsal curve will be found a little below the angle of the scapula, 
and in the lumbar region near the transver.se processes. 

The causes of pain are : — 

•> 

1. Prolonged torsion of the muscles and ligaments on the 
convex side of the curve. 

Alterations in the shape of the thorax and displacement of 
the viscera. • 

3. Pressure of the 12th rib on the lumbar nerves. 

The ribs on the concave side may cause much compression of 
the tissues of the flank ; they may override and rub against 
the iliac crest ; or the ends of the lower ribs may be 
embedded in the iliac fos.sa. 

‘I. In advanced cases the nerve-roots are pressed upon, and give 
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rise to persistent neuralgic pain, especially in congenital 
cases. 

5. Pain finally arises from a general hypericsthetic condition 
due to low vitality. Sucli cases frequently become 
neurasthenic. 

Patients with rapidly increasing total. curves are very subject 
to general pain, probably owing to the inability of the affected 
structures to adapt tliemselves quickly to the altered })osition of the 
parts. The worst cases of local pain occur in the most rigid 
forms of spinal curvature of many years* duration, which arc slowly 
increasing. 

Tlie displacement symptoms are very marked, and in the first 
edition of this work a case is given of intractable scoliosis, rigid 
dorsal and left lumbar, with displacement of the lieart downwards, 
so that the apex was two and a half inches below and outvside the 
nipple ; the liver also was depressed two inches below the ribs. 

We have already mentioned these visceral displacements, ])y 
which tlie lives of many patients are rendered miserable by feelde 
digestion, impaired circulation, and limited powers of respiration.' 
Still, it must not be inferred that all cases present so Tiuich fimctional 
disturbance as we have indicated. Many of them are fairly robust 
and hearty, and their general health may be deseril)ed as good. 

The ages at which increase of scoliosis occurs are in early 
childhood ; from about teu to under twenty years ; from twenty- 
five to forty years, and in old age. But an examination of a large 
number of untreated cases justifies the opinion that spontaneous 
arrest may take place in a considerable proportion, probably of the 
slighter cases. Yet no one should trust to the possilulily of such 
an ev(*nt occurring. 

In w'omen scoliosis often becomes worse if pregnancy supervene. 

When the decadent changes of advancing years set in, a scoliosis 
which has been quiescent for thirty or more years may increase, 
and cases have been riicorded in which such an increase has taken 
place as late as the sixtieth year. 

* The Stage of Arrest. — This may he reached spontaneousiy 
or as the result of treatment. It may occur fit any stage of the 
deformity. There are some people of middle age going about with- 
out much apparent deformity, in whom an examination of the back 

’ Adain.s, Spinal Curvature^ p. 171, montions tlie case of a lady aged twenty-tliipe, 
who sutlercd from severe and i^eriodical attacks of vomiting, but was much relieved 
by an efficient support. 
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shows that they have suflered from a small amount of distortion 
which has evidently undergone spontaneous arrest. This event also 
occurs in extreme cases, because bony ankylosis takes place, with 
ossification of the ligaments, the parts having settled down to the 
fullest possible extent. 

When in the Slighter Class of Cases may Natural Arrest be 
Expected ? — Total scoliosis generally becomes steadily worse unless 
treated, still tliere is a hiir chance of a spontaneous arrest and even 
of cure. If several small curves are present the condition is favour- 
al)le to spontaneous arrest on account of gi-eater facilities for 
compensation. An earlier arrest may be expected in a case 
of double curvature when the curves are ecpial, than if they are 
unequal. 

An important factor in limiting spinal curvature is a high 
level of general health, with increase of muscular power. ^lany 
ailolesoeiits, when they cease to lead a town life and live at the sea- 
side, often improve remarkably. The nearer the patient is to the 
age of completion of growth, when scoliosis commences, the more 
likely is it to be arrested before it has become extreme. 

We are not referring liere to exceptional cases such as scoliosis 
in repeatedly pregnant women, osteomalacia, and senile kypho- 
scoliosis. 

Spontaneous improvement may bo observed in cases due to 
bad posture on removal of the cause, provitied no serious structural 
cl Hinge has taken place, and in symptomatic cases such as ischias 
scoliotica ; but anything like a spontaneous cure of a scoliosis with 
ilefinite osseous (diauges is most improbable. A restoration, more 
or less, of apparent symmetry may take place by the development 
of compensatory contra-curves. The progress of such changes can 
be registered by the methods w'c have already dealt witli under 
scoliosomeUy. 


CLINICAL TYPES 

We now refer more fully to this aspect of the deformity. 

Total Scoliosis 

P)y “total” scoliosis (Fig. 293) is meant that clinical type in 
wliich the whole length of the spinal column is involved in one 
usually gentle curve — the maximum lateral displacement 
being in the middle of the curve, or just below it ; that is, at the 
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lower dorsal vertebne. As a rale the convexity of the curve is 
directed to the left (Fig. 293). . 

The maintenance of tlie head in the erect position appears, from 
a mechanical point of view, to require compensatory curves of 
sufficient magnitude to balance any primary curve present. And 
from this standpoint “ total ” scoliosis might appear to be an 
impossibility. The inspection of museum specimens tells us, however, 
at once that the mechanical considerations governing the behaviour of 
elastic rods must not be pushed too far. Very marked simple bends 
may and do exist with the slightest compensatory curves or none at 
all. In total scoliosis the displacement laterally is usually slight, and 
by the time the curve lias reached the upper cervical region it has 
usually tailed off imperceptibly into the normal outline, and little or 
no compensation is needed. The same remark applies to the lumbo- 
sacral junction. In one sub-type the whole body from head to 
foot is involved in one simple C-curve. Mr. Harwell has described 
this condition under the designation of‘*amesial pelvis.’* Of course, 
here the presence of conqiensatory curves is out of (juestion. 
Clinically, then, cases of total ” scoliosis do exist, and pathologic- 
Jilly tlie conception is justified. 

Total scoliosis is regarded, and justly so, as a type met with 
especially in early life. A large number of left total curves are 
seen during the systematic examination of school children. These 
are postural ” curves and may — 

{a) Be cured spontaneously. 

(6) Develop into true total ” scoliosis, with definite structural 
change. 

(c) Be transformed into the S-sluiped curve. 

A “ functional ” ^ curve we regard as the same thing as an “ occu- 
pation ” curve. In that sense, viz., adaptive structural changes occur 
in the spine as tlie result of continual use in a certain, position in 
masons, labourers, joiners, shoemakers, and school children, so that 
a functional ” curve is of neces.sity “ postural.” However, if no 
structural change is present no scoliosis is present. In other words, 
many postural curves do run on into scoliosis, and the postural 
condition becomes structurally stereotyped. Kirmisson describes 
such a case, tliat of a girl mt. 14 years, whose occupation, consisting 
in putting into motion with her right hand a wheel placed below 

^ The author does not use the term “functional” here in tlje same sense as in 
medicine, that is to say, as indicative of a morbid condition in \v})ich no structural 
alteration can be demonstrated. 
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jier, developed a severe total scoliosis, with marked left convex- 
sided rotation. As a rule the curvature in total scoliosis is not 
severe, the deviation from the middle line rarely exceeding 1 or l-J- 
inclies. 

We have already referred to the question of the so-called concave or 
paradoxical rotation, and it is especially in connection with “total” 
scoliosis that this discussion has arisen. The Schulthess school say that 
it is present in 27*5 per cent of the cases (Steiner) ; and Lovett, biased 
by theoretical considerations, and taking definite convex rotation as the 
criterion of structural change, thus classifies scoliosis : — 

I. Functional scoliosis = total scoliosis ; postural scoliosis. The 
type of rotation, concave. No structural change. 

II. Transitional curves. 

III. Structural curves. Rotation convex. Lumbar, dorsal, dorso- 
lumbar, cervico-dorsal, and compound structural. 

And he does not even mention a total structural with convex rotation. 
We do not think Lovett’s classification can be accepted for a moment. 
Hess has shown that 70 per cent of the total scolioses observed by him 
remaine<l as such, and Schiilthess, who may be regarded as the defender 
of the concave rotation type, accepts Steiner’s figures of 27’5 per cent as 
iKMug the outside occurrence of the concave rotation cases. That is to 
say, “ total ” scoliosis is certainly not always a temporary phase, and 
concave rotation, even if avc accept it, is exceptional ; wdiereas, according 
to Lovett, total scoliosis should be temporary and characterised by 
concave rotation. If Ave put it in other words, Schulthess acknowledges 
that three out of four cases of total scoliosis shoAv definite convex 
rotation — and convex rotation Lovett lays down as the sign of structural 
change. 

But granting that, clinically, occasional cases of ap^rn'cnt concave or 
paradoxical rotation are met with in scoliosis, avc haA^e already given 
reasons for accepting the evidence afforded by rotation rather than that 
by the spinous processes, and if the right ribs are prominent posteriorly 
we conclude that the corresponding vertebrje are rotated to the right, 
and the column of the bodies curved to the right, even if the line of the 
!^|>inous processes sliows a curve to the left. 

The fact probably is that some 30 per cent of total scoliosis transform 
into other types — chiefly the right dorsal, left lumbar S-curve — and the 
ifp'pamit concave rotation is an evidence that w^hat looks like, vieAving the 
spines only, a simple curve, is really a compound one ; the apparent con- 
cave rotation being in reality the regular convex rotatioti of the com- 
pensatory upper curve. Thiis Reiner and Werndorff have shown 
■ kiagraphically that what appeared to be a typical “ total ” scoliosis with 
conciive rotation, was in reality a scoliosis triplex AAUth no concave 
ccjtation at all.^ Lorenz‘S brings forward a very telling point against the 


^ Zeilschr. f. orth, Chir. xix. p. 203. 


2 Ibid. p. 201. 
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acceptance of concave torsion. He shows that the signs of concave, 
torsion are never (we should prefer the word “ rarely ”) noted opposite 
the summit of the curve, as they should be if the condition existed, but 
are far removed from this level. He says : “ As a fact there is no concave 
torsion, since this never corresponds to the summit of the total curvt*, 
but belongs to the system of the adjacent overlying and clinically latent 
curve, and is relatively to this regular convex torsion.” We hold then 
that concave torsion in scoliosis does not exist, concave rotation may be 
present in certain positions of the normal spine, apparent concave rotation 
may be met with in scoliosis, chiefly in total scoliosis, but it is only 
apparent. 

My friend and colleague, Mr. F. H. Fisher, long ago pointed out 
that in long C-curves convex-sided rotation might be absent, and 
spoke of such cases as lateral deviation without rotation. The 
observation still remains good although the interpretation needs 
modifying. 

Tlie clinical characteristics seen in left total scoliosis are as 
follows : — 

(1) The spines present one long simple C-curve, convex to the 

left. 

(2) The left shoulder is usually raised. 

(3) The space between the hanging arm and trunk is larger on 
the right than on the left. 

(4) The right loin and lower ribs are depressed, the left is 
prominent. That Is, signs of rotation (convex rotation) may be 
marked. 

(5) In the “paradoxical” cases, for exanij)le a left apparent 
total scolio.sis, the right ribs may be prominent, and the shoulder 
girdle rotated in the same sense ; that is, the right shoulder i.s 
posteriorly displaced. 

In boys the number of cases of total scoliosis increases steadily 
with age ; in girls a decrease is noted after the twelfth yeai*, although 
the lumbar type becomes more prominent. 


The Lumbar Type 

Here the curvature i.s restricted almost entirely to the lumbai 
region, tlie summit of the curve being mostly opposite the second 
lumbar vertebra. Two sub-types are met with. 

1. The spine, deviated to one side below, fails to regain 
above the mesial line of the body. In these “overhanging'’ 
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cases the upper trunk overhangs the lateral mass of the pelvis 
on the convex side of the curve, and the sagittal median plane 
of the head does not correspond with the mid-line of the pelvis 
(Fig. 320). According to Schulthess, this condition was met with 
in 28 of 89 cases. The deviation of the spine may commence 
at the lumbo- sacral junction, in 
wliich case marked deformity of 
the lumbo-sacral disc, and eventu- 
ally of the fifth lumbar and first 
sacral vertebrjc may result; or 
tlie deviation may ])egin from the 
very tip of the sacrum — the line 
(if the sacral s])ines l)eing impli- 
cated in the curve, in which 
case the designation lumbo-sacral 
is more appropriate. 

2. In the other sub -type 
the spine returns liigher up to 
the mid-line, and tlie upper trunk 
Mild head are not laterally dis- 
placed (Fig. 321), 

lAimbar scoliosis as a whole 
is about as often right as left 
convex, but the overhanging ” 
type, especially with a sharp bend 
at the lumbo-sacral junction, 
is preponderatingly left con- 
vex. Lumbar curves, especially 
the left convex, show a marked 
tendency to become complicated 
by a compensatory and contra- 
dorsal curve. 

Females are more often the 
£Ail)jects of lumbar scoliosis than 
males, the proportion lieing two to one. ^lost cases are met witli 
between the twelfth and fifteenth years of age. 

The curve is often short and abrupt, and is particularly 
o1)stinate to treat. One reason is the absence of ribs, by means 
of which indirect pressure could be exercised on this region. 

In the static form of scoliosis, associated with a short limb, 
the spinal curve is essentially lumbar or lumbo-sacral. We shall 
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refer to this again under ietiological varieties, and the above remarks 
refer to the so-called idiopathic form. 

Clinically, the most striking feature in lumbar scoliosis is 
the prominence of the hi}) on the concave side of the curve. 
Thus, in a left convex case the trunk is shifted to the left, 



Fw. 321.— Lijft Luiubur Scoliosis. The Spine returns to tlie Median Plane above ; 

Non- Overhanging Type (Schiilthess). 

with the result that the right ilium is, i-clatively to the contour 
of the loin, markedly in evidence. The left loin is full and 
prominent, and more or less cloaks the outline of the hip on 
that side; while the right loin is depressed, and the redundant 
skin is thrown into transverse or slightly oblique folds. The 
fulness of the convex-sided loin and shrinkage on the concave 
side are due in part to the lateral displacement, and in part to 
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the rotation of the transverse processes and bodies to the convex 
side of the curve. Since lumbar rotation is less marked in its 
external effect than dorsal, the rotation of the bodies in lumbar 
curves is often under-estimated, and the nature of the deformity 
can only be appreciated by experience and the knowledge gained 
from pathological specimens (Figs. 304, 305). 



Ki(}. 322. — Scoliosis, Dorsal, Ijoft Lumbar Type, with l^onlosis, 

in a girl aged 16 years (Stjhiiltlies.s). 

In left luml.>ar curves, lateral bending is more free to tlie right, 
til an to the left, and vice versa for right lumbar curves. 

The lumbar type according to Schulthess embraces about 11 *7 per 
fHUit of all cases. 

Dorso-Lumbar Type 

This is more frequently met with tlian the preceding. Schulthess 
’R 1140 cases of scoliosis found it present in 20 per cent. The 
VOL. 1 2 G 
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summit of tlie curve, especially in the left convex form, is situated 
at the junction of the twelfth dorsal and first lumbar vertebra?, 
and a larger number of vertebriie arc affected than in the preceding 
type, so that it is apt to bo mistaken for total scoliosis. It is 



Fic. 323. —Rachitic Scoliosis, Left Dorsal, Right Lmubar, in a iiisiii, 
tJgcd 58 years (Sehultliess). 

very like the lumbar form clinically, but the sluirp sacro-liimbat* 
bend is absent. 

Iwo types are met with — (1) That in which the curve is slight 
aud lordosis is present (Fig. 322), and (2) A severer form, eitiier 
rachitic or rarely paralytic, in which kyphosis is marked (Fig. 323). 
The formation of compensatory curves is slight. The primary 
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curves is usually left convex (four to one), liotation is convex- 
sided at the summit of the curve, and may be apparently concave- 
sided at the shoulder j^irdlc, 
also the concave-sided shoulder 
is usually depressed. It is 
found nine times as freipiently 
in females as in males. 

Simple riMMAKV Dorsal Type 

Here we meet witli a 
simple curve involving’ the dor- 
sal r(‘jfion and without any com- 
])(‘nsatory curve aV)ove or below. 

Tlie point of greatest curvature 
is from tin; sixtli to the eiglith 
dorsal in tlie majoi-ity of cases. 

It is more frequent tlian the 
lumbar type, and next in fre- 
fpiency to the lumbo-dorsal type, 
being present in 10 per cent of 
cases accoi'ding to Schulthess.^ 

Two forms of it liavc been 
described ; (a) The simple slight 
i.urve ; (A) The simple severe 
curve. 

The simple severe curve 
(Fig. ii24) is accompanied l)y a 
gi(!at amount of rotation and 
marked kyphosivS. In slight 
cases, liow^ver, tliero may be 
lordosis, giving rise to the flat- 
back typ(?, but, as a rule, if 
lordosis is pr(;seiit the curve is 
iio longer simple. In the severe form of scoliosis rotation reaches ifs 
extreme expression, clinically. It is always conv(‘x-sided in character, 
‘Old the rotatory deviation of the bodies, combined with the lessening 
in lieight of the trunk from above downwards, leads to alterations in 
the position of the viscera, and to pressure eflects, such as displace- 
pient of tlie lieart, with subsequent dilatation and right-sided 
' Joacliimstal’s Hondh. 4. Licfoning, p. 854. 



Fi«. 324. - -Scoliosis, Right Doi'sal, with niarke«l 
Kyphosis (Sehulthcss), 
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hypertrophy, and pulmonary collapse. A liability to pneumonia 
and pleurisy, and symptoms due. to pressure on the abdominal 
viscera, are also noticeable. Such patients are said to be very 
prone to phthisis. Schnlthess states that scoliotics with this type 
of curve die between forty and lifty years of age from cardiac 
dilatation and dropsy. 

A point which has not been snfiiciently studied is tlie associa- 
tion of tachycardia with dorsal, and especially cervico-dorsal cases. 
It is prol)abh" the cardiac response to injurious pressure effects, 
to be follo\ved later by liypertrophy and dilatation. 

Wlien the curve is single, it is as often to the right as to 
the left, but single dorsal curves are much less frequent than 
dorsal curves in combination w'ith other forms. The right dorsal 
is, in reality, much more frequent than the left dorsal curve, 
but shows a much greater tendency to the formation of a 
compensatory lumbar curve, so that in the end simple right 
dorsal is only about as frequent as simple left. 

Changes in the Outline and Shape op the Thunk.- Wlien 
viewed from behind, if the case is one of right dorsal curvature 
of marked severity, the right side of the thorax is prominent. 
The right shoulder is raised, and often carried forwards. The 
curvature of the riglit clavicle is increased, and the right arm 
hangs away from the trunk, making a greater angle will) it 
than the left. The right fiank is Hattened, and the right ribs 
are more slojdng, reaching down towards the crest of the ilium, 
“ obliterating the natural waist indentation.” The conqn-ession of 
the soft parts, thus arising, fre«|nently causes persistent pain. The 
scapula on the right side is raised and ])rominent, and is oblique 
or nearly liorizontal. The angles of the ril)S may become acute, 
and render the, deformity caused by the |)rominence more marked 
than ever (cf. Fig. The prominence of the ribs best seen 

when the patient is directed to cross the arms on the chest and 
bend forward. The left shoulder droops and is carried backward. 
The left side of tb<i chest postcrioidy is flattened, or even concave, 
and the scapula is buried. The angles of the left ribs are flattened, 
and the ribs themselves are less oblitpmly placed than normal. 
Very frequently a fold of skin is seen to run upward and inward 
from just above the crest of the left ilium, obliquely to the con- 
cavity of the dorsal curve. 

In the spine, th(3 apices of the spinous processes are twisted to 
tlie left, so that the right transveme processes come into prominence 
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and occupy somewhat the line formerly taken by the spinous 
processes. 

The effects on the thorax viewed from the front are ecpially 
remarkable. The left side of the thorax is more prominent than 
the right, and the mainime correspond. The lower end of tJje 
sternum is generally displaced towards the convexity of the curve. 
"I’he greatest diameter of the thorax is no longer the transverse, 
V)ut the right oblique. 



Fkj. 325 .— CVrvico-Dorsal Scoliosis in a girl, ugoil 16 years (Scluiltliess), 

Ceuvico-Uohsal Type 

This is not very common, occurring in less than 4 per cent 
«>f cases. The curve is more often right than left, and the lateral 
deviation is greatest at the third or fourth dorsal vertebra. 

A definite clinical picture is presented, characterised by a short, 
^liiirp curve, and overhanging or lateral displacement, with regard 
to the mid-sacral line, of tlie upper part of the trunk (Fig. 326). 
J^3 phosis is well marked. The head is pushed forward, and bent 
toward the concave side of the curve ; and to bring the head 
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erect again the whole upper trunk is thrown over to the convex 
side. This is the cause of the sometimes enormous and 
characteristic “overhanging.’* Tliere is, of course, no room for 
an upper compensatory curve. The scapula on the convex 
side is very liigli and prominent, and the anterior border of the 



Fro. 326. — Severe Rickety ( 'eivieo-Dursal SeolioNis in a 1toy, Uf^cil ].'> years (Sehulthess). 

trapezius stretches straight across from the lujad to tlie shoulder. 
The vertebral border of tlie scapula, wliich is depressed on tlie 
concave side, may actually override the spinous processes. TIic 
neck is obviously shortened. The arm of tlie convex side liangs 
farther from the side than the other, dotation is very evident, 
and causes the upper ribs to be so prominent that the patient 
appears to l)e hump-baeked. 

Sehulthess says that this type is mostly rachitic in origin, 
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and with this the author agrees. However, two very severe cases 
seen by liim were associated, the one with very old-standing spas- 
modic torticollis, and the other came on at the age of fifteen 
years in a non-rickety lad, whose sister was suffering from slight 
scoliosis. 


Comi»ensatp:i) Dohsal Curves 

These are also called complex dorsal or double scoliosis, and by 
Lovett “ compound structural curves.” This type is much the most 
frequent, it includes some 30 per cent of all cases, and the 
bulk are riglit dorsal and left lumbar in character. W. Adams 
found this to be so in 470 of 5C9 cases. The author holds this 
form to be due to the preponderating use of tlu? right hand, 
especially in children of the school age, in whom the deformity 
is aggravated by tlie left lumbar curve, induced by the vicious 
positions often* adopted in learning to write the oblique or Italian 
hand. 

The usual combination is right dorsal and left lumbar, but 
variations will be met witli, and the most predominant cui‘ve will 
determine the clinical features. The question as to which is the 
primary, the dorsal or lumbar, is not always easy of solution. 
Fortunately it is a matter of academic ratlier than of practical 
iniportan(‘(j. The suggestion that the more fixed curve is the 
])rimary is not very pertinent, since it often happens that both are 
equally fixed, and in many cases both curves appear simultaneously. 
Those who regard right-handedness as an imj)ort;uit factor in 
a tiology are inclined to favour primary dorsal. And, as we have 
seen, cases of left “ total ” scoliosis undergo a transition stage, .and 
become right dors'al and left lumbar. We hold, therefore, that 
while primary lum]}ar is the rule in static or short-legged cases, in 
tlie ordiuflVy habitual form the dorsal curve is the primary.^ The. 
summit of the dorsal curves falls opposite the sixth to the eighth 
dorsal vertebne with a frequency quite extraordinary.''^ As the 

^ Tjudwig and John Shaw holieved that scoliosis always starts in the lunibar roj^i;)!!. 
W. Meyer, in J136 sc.hool-^drls, found it began in the lumbar region, and B. Sehmidt 
agrees with him. Drachmaiiii and Loren/ hold that priinaiy dorsal and primary 
lumbar are about equal in fre<|ueiit;y. Kirmis.son tbiiiks that tlie bulk of cases are 
primary dorsal. Heine, A<lanis, and Eulenburg say that primary dorsal curves form 
31, 81, and 92*7 per cent of the cases resi>ectivcly. 

Sec statistics as to the exact position of tlie summit of the bend in this and the 
other forms. The reader is referred to an elaborate article by E. Hess, in the Zdlschr. 
f. orlh. Chir. Bd. xiv. Heft 2. 
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curvature increases, its suniniit is found to be shifting to a lower 
point.^ 

A point of diagnostic importance, as the author has shown, is 
that wlien curves nearly equal are present, at the point where 



Fiq. 327. — Scoliosis of the Doiiblr Type, or the Coiupeiisateil Dorsal Form, 
in a child, figed 2 yt^ars, aiul <lue to Jlickcts. 

they meet a projection of the spinous processes may sometimes 
he seen. 

Three sul> types of tlio cornjiensated dorsal form should he 

^ The migration downwards of the summit of the dorsal curve might bo deduced 
aa a probability from the analysis of the graidiic methods of Scliulthess (Joach. Ifandh. 
4. Lief. p. 871), hut its actual occurrence has been observed in the course of years by 
lloffmann (p. 859). 
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differentiated — the double (Fig, 327), overhanging (Fig. 328), 
and the triple curve. The last is represented in Fig. 295, 
p. 407. Tlie double and overlianging sub-types together form 
the bulk of the adult cases, and are the classical scoliosis of the 
general text-books on Surgery. So many grades and points of 
difference are met with in com])ound structural curves that it is 
impossible to deal with them all. 

Some of the cases are complex 
from the first, and others arise 
from simple forins. Those cases, 
which are untreated, more fre- 
quently remain nearly simple than 
others. Hut if one curve becomes 
extreme in degree or great in its 
extent, tlie compensatory curves ’ 
may be. overpowered or altered in 
cliaracter. However, it is certain 
that the less tlie resistance of tlie 
siiine, the greater is the tendency 
to multiple curves, as is seen in 
oste.omalacia. 

The clinical “ picture in a spine 
with a dorsal curve convex to the 
right and a lumbar curve convex 

to the left is as follows : The 

right shouMer is higher than the 
left; the right .scapula is raised, 
and is more distant from tlie 
niedian line. The right hip is 
more prominent tlian the left, and 
ilm space J^ietween the pendent 
arm and outline of body (hracliio- 
thoraeic angle, nr “ Tailleudreicck ” 

"f Lorenz) is larger on the right side than on the left side. The 

' Tims, })robal)ly in nil italic/ curve, the dorsal bend may progress and overpower 
tlie lumbar. Tlien the case eventually becomes a .simple severe dorsal with a marked 
'■"ini’ensatory bend at the lumbo-.sacral junction. 

‘‘ It is impos.sible to give one .'ill-embrsnung clinical pictnic. Thus, in a slight right 
'basal ami left litmbnr curve, tlie curves being about e<}na]. the general symmetry of 
the body is but little impaired, and the head is median over the pelvis. In the severer 
“overhanging” types — the mechanism of the lateral displacement may be that 
'bs(‘ril)e(l in the cervico-dorsal type, if the dorsal curve is marked and high ; or as in 





Kic. 32S.— Scoliosis, Dorso ■ Lumbar .and 
Overhanging Type, in a girl, aged 14 years. 
There is alsi> a considerable degi’ce of 
Dorsal Kyphosis. 
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right hip looks* prominent, because tlie soft parts in tlie riglit loin 
are deflected to tlie left, following the curved lumbar ^irertebrje. 
The thorax experiences tlie same changes as in the simple dorsal 
type ; and in fact the appearances, except for a modification in the 
position of the ribs in the double curve, are similar to those 
resulting from the displacement of the lower part of the trunk to 
the left side. ‘Whether it is the right or the left hip which is 
more prominent depends upon the position of the trunk. 

Ill triple curves the rotation is convex-sided throughout, the 
thorax being twisted to the left above and to the right below. 
Kotation, as in other compensated cases, is not extreme. 

.ETIOLOGICAL CLASSIFICATION - 
yETlOLOGICAL FORMS 

The ultimate causation of scoliosis is spinal insufliciency or 
lack of resistance. The over- weighted s[»ine “gives” and “ bends.” 
Tlie load need not be abnormally great, yet if tlie supporting 
column is not sutlieiently resistant it is ndatively overloaded. In 
the widest possible terms the deformity is due to a want of 
relationship between the weight to lie borne and the weight-bearing 
mechanism, which of course includes the muscles and ligaments as 
\vell as the hones. This view has been summarised l>y Scluiuz ’ 
in the formula 

B>T=I) 

where 11 represents the load, T the ciirrying powei', and I) the, 
deformity. 

At first sight this statement appears so obvious as to be almost 
supeiHuons, and probably it would have been but for the influence 
of J. Wolffs teaching, according to whicli scoliosis miglit he 
functional, using “functional” in the widest sense, fi cannot be 
denied that the occurrence of occupation scoliosis does lend undoiihted 
snpjiort to Wollfs views u]) to a certain point. l\>r the stnictural 

‘llip lumbar lyjjc, if thft lurnljar fOinjMUi.satory bend sbarj>. And in either case Ilf 
clinical picture approximate.s to the rervico-<lorsal and lumbar type rcs])(*(jtivel.V. 
Then the description of the thorax in the usual double curve will need inodilication l'> 
apply to the case of a triple curve. Further, the “ Hat back,’' or lordotic, type, looks voiy 
dirterent from the kyphotic. And the .severe kyphotic sliadca oil' into the severe sinri'k 
dorsal kypho-scoliosis, where rotation may be, and usually is, extreme. Onco more we 
must emphasise the necessity of carefully noting rotation si^ns. In the ease ot a 
miiltiide curve especially, these are the guides to the actual eomlition of the spine. 

^ Zeltschr. f. orth, (Jkir, Bd. xiv, lleftc 3 and 4. 
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conditions in such cases appear to be changed and adapted in 
accordauijft^ with the altered lunctional re<iuirements. F>ut this 
view can only hold good of normally resistant bone, in which case 
severe deformity does not arise. It is impossible to believe that 
the scoliotic deformities seen in, e.g.y osteomalacia are functionally 
adaptive ; and if wo once admit the principle of mere mechanical 
lack of resistance, it becomes a moot point in any given case where 
this ends and functional adaptation begins. Keetley’ put the 
case very neatly. “ Tliis teaching of Wolff's has been brought to a 
reductio ad ahsurdum by one of his disciples, who writes tliat the 
torsion of the scoliotic tliorax is the expression of functional change 
in the thorax, and that it is physiological, and therefore the best 
form which nature can give the thorax with altered statical 
conditions. Korteweg of Amsterdam remarks that it is a pity that 
persons who suOer from this ‘ physiologicar disease are so ill 
content with it.” 

To return to the tlieory of relative insufliciency : — The weiglit 
to be borne may be incn?ased by hit, heavy clothing, and carrying 
burdens. The effect of the w’eight may also be intensilied by the 
prolonged assumption of one ])osition, as in certain callings, by the 
demands of school life, and the relative immobility incident to 
advancing years. The effect of the weight is enhanced by eccentric 
loading, as in bad ])Osture in sitting, writing, and in static cases. 
Many of the congenital cases are closely associated with a tilted 
])elvis. The resistance of tlie spinal mechanism may l)e diminished 
by tlie occurrence of bony softening, as in rickets, osteomalacia ; 
nr by atrophic changes, as in old age ; or by prolonged inactivity 
fi’niii severe illnesses. Tlie effect of paralysis or muscular weakness 
is ol)vious.“ 

Granting, then, that relative insiiniciency is the ultimate causa- 
tion, this may lie brought about in various ways, the proximate causes 
giving rise to dillerent adiological forms. There are many a^tiological 
1‘orms, and scA'cral of them are numerically uniinportaiit, still, as 
tliey throw nuich light on tlie adiological problem, we cannot afford 
In neglect tluim, even at the risk of appearing somewhat pedantic. 
We shall therelbre deal with a somewhat extended causal classifica- 
tinii, bearing in mind always that the great bulk of tlie cases come 
under three headings — the idiopathic or constitutional, effects of 

^ Orth. Surtj. p. 7. 

" For !i fuller exposition of this train of thought sec Schanz, Zvitschr. f. orlh. Chir. 

xvii. 
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occupation, and the rachitic ; other causes are responsible for a small 
percentage of cases. 

iKTioLOGiCAL Classification of Scoliosis 

It is very ditlicult to make a satisfactory classification which 
will embrace all the causes of deviation of the vertebral column, 
and there is always a danger of such a classification becoming a 
mere list of immediate and remote possibilities. Still it is hoped 
that the following table is a fairly complete one, and not too 
minute : — 

A. Congenital Scoliosis. 

1. Curvature arising from congenital anomaly of the spine, 
such as portions of supernumerary vertebrae 

2. Curvature arising from some congenital extra-spinal anomaly, 
such as deficiency of ribs. 

3. Due to intra-uterine malposition. 

B. Acquired Scoliosis. 

1. Constitutional or idiopathic, due to general insufficiency ’ of’ 
the spine. 

2. Due to processes of bony softening. 

i. Eickets. 

ii. A few cases traceable to osteomalacia, osteomyelitis, 
gumma, tubercle, injury, arthritis deformans, new 
growths. 

3. Occupation scoliosis. 

4. Static scoliosis from pelvic oblirpiity, which is in turn 
due to a large number of causes ranging from coxitis to unilateral 
fiat foot. 

5 . An asymmetrical position of the trunk, from diverse causes. 
We may mention torticollis, unequal vision or hearing, loss of 
one arm. 

, 6. Associated with certain nerve conditions. 

i. Infantile paralysis. 

ii. A few cases due to hysteria, sciatica, locomotor ataxy, 

syringomyelia, Friedreich's disease. 

7. Due to malformations or diseases of the soft parts. Pleurisy, 
empyema, phtliisis, lieart disease, skin cicatrices from burns, and 


^ For the riiearnii/;' of in.su/ficieiicy see pp. 458 , 459 . 
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following the kyphosis due ito n^al stenosis, adenoids, and enlarged 
tonsils. ' ‘ 

A. Scoliosis of Congenital Origin 

Congenital anomalies of the spine are of very frequent occurrence. 
We do not refer especially to the cruder malformations such as 
extensive spina bifida,^ but rather to the type of anomaly coming 
under the designation “numerical variation.” This subject has 
been studied, from tlie anatomical standpoint, especially by Hianchi/'* 
Stoinbach,^ Bardeen, ‘‘ Dwight,® and Fischel.® Fischel has shown 
that “ numerical variation ” is met with in 22 per cent of unselected 
spines.' Now Max Bbhm found that in Dwight’s collection of 52 
spines showing numerical variation, no fewer than 26 were definitely 
scoliotic, and tlie type of scoliosis met with was similar to that 
sticn in “ idiopathic ” (jases. Bbhm concluded that numerical variation 
was evidently a causative factor in idiopathic scoliosis, and has 
confirmed this by demonstrating signs of such anomaly in 29 
of 30 clinically idiopathic cases, occurring between the ages of 
12 and 17 years. Skiagrams of a number of cases are given 
in the Zeitfichr, f, orth. Chir. vol. xix., 1907. Skiagraphy yields 
more information than might be anticipated at first sight. 
This is pfirtly l)ecause variations of the ribs and vertebra? must be 
taken togetlier, a vertebra and its attached ribs forming a spinal 
segment. Also changes in the 5th lumbar vertebra are readily 
distinguishable. The anomalies to be looked for are a reduction 
or increasi? of the supra-sacral vertebra?, that is variation towards 
the cranium or coccyx. The former preponderates in females, the 
latl(?r in males ; and so too does the shifting of the thoracic cage 
Mp wants or downwards. Thus, normally the 8th vertebra is the 
first rib-bcai’er, the 19tli the last rib-bearer, the 25111 the first 
sacral In . tlie extreme and typical variation in the cranial 
direction the 7tli vertebra is tlie first rib-bearer, the 1 8tli tlie last 

^ Kiinii,s«on : Spina hitida, Spina bifida occulta, association with scolio.sis, JUr. 
d'urthnp,^ Sept. 1907, pj). .^lOS-oOO, and Plate xxv. 

“ “Sulla freqiiciiza dclle anoinalie numericlie vcrtobrali nello scheletro dci norniali e 
alienati,” Estr. d. Atti della 11. afcad. di Jisiocrit., Siena, 1895, sor. iv. v. 6. 

Die Zahl der Kmidahmrbel heim Dias., Berlin, 1889. 

‘ “ V’^ariatinnen der Wirbelsaule,” Anatom. Anzeiger, Bd. xviii. 

■' “ Numerical \''ariation the Human Spine,” Analovi. Anzeiger, 1906, Bd. xxviii. 

1 and 2. 

'' Quoted extensively by Max Biihni. 

' III I'omiection with the subject of “Congenital Scoliosis,” chap. i. se(;t. i. vol. i. on 
‘t 'Jii^enital Deform itie.s of the Vertebral Column” should be read. 
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rib-bearer, and the 24th the sacral. Wiile in tlie caudal 
variety the 9th is the first rib-Sarer, the 20th is tlie last, the 
26th the first sacral. Between the extremes every grade may bo 
met witli, e.ij. cervical ribs, rudimentary cervical ribs, a first dorsal 
rib failing to reach the sternum, last ribs abnormally short, 13 
ribs present, 11 dorsal vertebnu, 4 lumbar vertebra;, 6 lumbar 
vertebra*, and so on. As to the ultimate causation of these varieties, 
supra-sacral increase may be regarded as atavistic, diminution as 



futuristic. But these variations hfive a great teu^Jency to bo 
asymmetrical, and ttiereiri lies the bearing on scoliosis. Thus the 
5th lumbar may approximate in character to a sacral vertebra 
This would not matter, but if tlie sacralisatioii of the 5tli hinibnr 
•affects one side only, the result is likely tf) be scoliosis froin 
primary asymmetry, such as exists, with a cervical rib one side only, 
or with a supernumerary half-vertehra at the dorso-lumbar junction. 

It must be acknowledged that Bijlim’s skiagrapliic researclu's 
on the idiopathic form strongly support his theory of a congenital 
origin ; but if the condition is congenital, why do not clinical signs 
arise before the second decennium ; and wliy does the condition 
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preponderate so markedly in feipdes ? Still, without doubt, Jlolim’s 
researches must bring congenial scoliosis well into the clinical 
field. Hitherto tlio subject has been regarded rather as one of 
imiseuin interest. Numerical variation in scoliosis was known to 
be not uncommon. In Figs. M04, 305, we illustrate such a case 
from tlie (luy’s Hospital Museum, in which six lumbar vertebrai 
are present. A specimen at the Hunterian Museum, No. 2098, 
shows six lumbar vertebrae, associated with a well-marked 
/-curve, reronne described three specimens, from the Berlin JVIuseum, 

of sacral isation of the last 
lumbar vertebra, in each case 
asymmetrical, and giving vise to 
scoliosis. Scbultliess and others 
figure similar cases (Fig. 331), 
and on pp. 1 1 to 1 5 we have 
described examples of mal- 
develo])inent collected from the 
literatiini of tiic subject. Ap- 


Kl'i. ' of List [jiiiubar Vor- 

b'Vira. Till! body of tin* bitti-r is 
sliji]ic«l, and on tlir IidKsidf it :iiid the 
Arlirnliir l’roc(!Ss arv fiisi'il witli tlieL;itt.T;d Fn;. Parti :il Siipjircssion of Lati'ral 

Miiss of till' Sarruiii (Dissi'd, .Mass nf :i Vi-rtrbra (Disse). 

jurently the mistake has l)eeu made of clinically overlooking con- 
genital scoliosis, unless deformity was obvious at or soon after birth. 
According to tliis criterion it must bo very rare indeed. Thus 
Coville examined 1015 infants from a day to three months old, 
‘Tiid only met with it once ; but as Liining and Schulthess ^ 
pointed out, the deformity could not be expected to show itself 
^miil the child began to sit ami walk. The fact is, probably, that 

^ Schulthivsa states that some 60 to 80 cases of congenital .scoliosis have been 
I’ccorded, and he believed that, bearing in mind the importance of the hereditary factor, 
'!»any .sliglit cases are overlooked or otherwise doHiirihed.— Zeitschr. /. orlh, Chir. Bd. 
^iv. Hefte 3 and 4. 
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there are three groups of congenital scoliosis, and they behave 
diflerently Irom a clinical point of view. These are — 

i. Congenital scoliosis, due to intra-uteriiie malposition/ 

according to lloffa. 

ii. Congenital scoliosis associated with numerical variation of 

the vertebrie. 

iii. Congenital scoliosis assoeiato<l with more or less monstrosity 

and extra-spinal anomalies.” 

(Iroup 1 , when it occurs, is 
certainly rare. Its presence will 
be obvious at birth. It is a 
form not associated wdth bony 
anomalies. If tlie child is held 
up under the arms, with the back 
iow’ards tlie ribservcr, the pelvis 
is seen to be laterally deviated, 
and there is a general curve of 
the whole spine. We have met 
with thriic examples of this foini 
(cf. Figs. 320, 330). 

Group 2 wo have already dis- 
cussed, and (?linically, deformity 
may be absent at birth. It may 
come out later when the child 
sits or stands, and according to 
Buhrn the deformity may first 
show in the seccjnd decennium, 
and the case be considered as 
idiopathic. The cause of the de- 
formity is the asymmetry of the 
spinal variation. Fw exaiiiph*, 
the twenty-fifth vertebra may he sacral in type on one side, lumbar 
on the other. 

Group 3 exists, but is rare, and of little practical importance, 

’ Zc.iUvhr. f. oHh. Chir. lid. vii, ]». 1, Hirschbcrger ; llo 3 "al Wbitman, Orthoprjlu' 
Saryery, 2iid od. pp. 167'168. 

ft shall not discuss here scoliosis associated with .siiperimnierary ribs. A siinph* 
supenmmeiary rib is a spinal or ralbcr segmental anomaly. For iiiforniation on this 
subject, in addition to the references given to numerical variation, see pp. 20-30, also 
Krause, “Die angeboreno Cervicodorsalskoliose und ihre Heziehnngen zur HalsripjMS” 
FortHchrUk auf ikm dehidr. (kr JkmtyefidrMr.n, x. 6 ; Walkc'.r, Vh^r Halsrip 2 ^en, 
Diss., Malle, 1906; v. Rutkowski, Zcitachr. f. kUu. Mcdhin, lid. lx. Heftc 3 and 1; 
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as the subjects are usually non-viable.^ The condition is obvious at 
birth. 

We have then in congenital scoliosis two “ rare groups in which 
the deformity is clinically present at birth, and one more frecjuerit 
group in which deformity may be clinically latent at birth, but 
appears later. 


B. Acquired Scoliosis 

Tliis group includes by far the greater number of cases. 

1. The Constitutional or Idiopathic Form. — It is met with 
chiefly in an early period of th<j second decennium. (fills arc 
more frcfjuently affected than l)oys, especially town -bred girls. 
There is no liistory nor sign of rickets, and the subjects are usually 
over-grown rather than stunted. Such causative factors as 
unilateral paralysis or paresis, oblifpie pelvis, unequal vision can 
be distinctly (jxcluded. However, a close study of the possi- 
lulifies of congenital scoliosis warns us that we must be careful 
to exclude tliis cause. Tlie most generally accepted view of the 
condition is that t)f general insuUiciency of the spine. By this is 
meant a want of resistance of the bones, ligaments, and muscles, 
which cannot, it is true, ])e substantiated by X-rays or conlirmod 
by anatomical examination. The conception of insuflicieiicy is 
dcriveil from considerations we shall deal with under othei 
a*tiological forms. Schultbess believes that there is a want of 
resistance and an abnormal jdasticity of the spine, and llial clinically 
it shows a marked readiness to compressibility. He points out 
that ill tliese casfis not only are the spinal Joints relaxed, but also 
those of the extrinnities. Hence tiie association of Hat foot and 
genu valgum. The muscular system is also lax. In order to 
halance the spine in a healthy individual, something between 
normal toi’e and active contraction,' capable of being niaintained 
for a long time, is needed, and this something appears to be absent 
in apathetic, muscularly weak, and often aincmic children and 


H'jlljin", Beziohiuipfon zwi.sclicii HaKsripiM’ii ui»l Skolioso,” ZviUchi'. J. orth. Chir. 
L(l. xii. Ilefto 1 ami 2, p. 217; Oarre, Skoliosi^ boi lfalsi’ip[>on,” Zr//.sv7/r. 

orih. Chir. Bd. xi. Helt 1. W'li do include here scolioai.s due to tlefeclivc development 
of llie ribs on one aide. 

^ Cf. Ardoiiiii and Kirinisson, “Etude d’nn ffdiis exompliale,” Tier. iVorthoji., 
'•"97, p. 101. 

The scoliosis associaUid with Sprengel’s shoulder and congenital torticollis i.s 
•II a sense congenital, but it ia symptomatic, and therefore not included here. 

VOL. I 2 M 
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adoleseonts. The rapid growth arid tlic clianges of adolescence put 
a strain on the patient ; and the development of the muscular and 
ligamentous apparatus is outpaced. Experience must decide how 
much is muscular and how much skeletal. The two are mutually 
iiiterdependeiit. Eeeble musculature means small hones and vice 
verm: hut tlie comiition cannot be entirely ascribed to weak 
muscles, as Eulenburg thouglit. 

A prominent leature in those cases is the exlreme mobility of 
Scoliotics of this class are met with chielly in towns. 

It is frequently seen in weedy 
children and convaloscents. The 
clinical type is mostly the right dorsal 
left lumbar S-curve ; and it is not 
usually severe. Marked severity 
suggcists some other causation, such 
as rickets or congenital malformation. 

2. (a) Rickets. - Tlie lirst I'llect 
of rickets on the spine is to cause a 
general, not a local, increase oi’antei’o- 
l.)osterior curvature. Now, unless iho. 
deformity is arrested, or the superin- 
ciimhent weight of tlie head and up]>(‘r 
extremity is taken off the spine, the 
aiitei o - posterior curve will devclu]; 
into a lateral curve, ami later into an 
(organic scoliosis. This se({nence of 
events is assisted hv the usual way 
in which a nursemaid carries children 
on her Hexed forearm. The forearm 
is fre(|uently placed at an acute angle 
with the arm, and the elij^ld re.sts on 
an inclined plane. li' tin* child he carried on the left forearm his 
trunk is inclined towards the nurse’s chest so lliat a total scoliosis, 
convex to the left, is ])roduced (Fig. 324-). 

Of 5079 consecutive cases seen by the autlior at the J‘oyal 
National Orthopjedic Hospital from 131)0 to 1007, 28 were 
marked examples of rickety scoliosis, under the age of 2^ years. 
Of 1070 surgical eases .seen l)y him at the Evelina Hospital, 
eight w'cre examples of this affection at the same age, Some of tlie 
worst crises of si.’oliosis met with in adults are traceable to lickets 
in early life. 



Fif;.33‘l.- Fioiiiiijiliota-jiiiiMi liy Ui’ilMiil, 
tln! KlIVi-l ot tin* J'fisii.iisii, iu 
■wliifl) u chiia is sf'riu'tiiiics iield by 
tlu‘ iniiM!, iu fuo<lu(iiip Sc<»lii>>is. 
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If the existence of late rickets is admitted — a perilous con- 
cession — this disease may serve to explain the onset of some 
cases in adolescents which have iiitherto been called consti- 



Km. IKI:’). -Rack view of lu’liild, yrars, sutferins' fniui Scoliosis, witli Lmnl»:ir 

Kypiiosis. From a Ciisc sumi at llie Evelina Hospital for Childn ii. 


tutional Ilow'ever, the evidence and the opinion of observers 
;!re very conllicting on tin’s point. Whether rickets is a disease 
I'rolonged throughout the whole growing period, with occasional 
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exacerbations, or late rickets is a distinct entity, is still in 
dispute. 

It is striking to notice in rickety children that, when they 
sit, they adopt an asyniinetrical attitude. Some of the appearances 
presented by cases of rickety curvature are well shown in Fig. 8*55. 
Tliey may be enumerated ; — 

1. General laxity of the spinal column is present, and with tlie 
scoliosis, kypliosis or less frequently lordosis, is associated. 

2. Ill young children, at the ages of two and three years, 
the deviation is generally to the left, and persists in older children. 

0. The [irimary curve is dorso-lumbar, rather than as in 
adults dorsal or lumbar. 

4. The superior limit of the posteriorly displaced ribs is below 
the scapula. Therefore that boue does not nndergo nuicli dis- 
placement. 

5. The alteration in tlie shape of tlie pelvis is very great 
subsequently, and may cause considerable ditticnlty in labour. 

The morbid appearance of a spine deformeil by rickety 
scoliosis ditlers only from that of the scoliosis of adolescents in 
the unequal growth of the epiphysial plates of tlie vertebr.e, 
and often in the greater deformity present. 

In the tlorid stage of rickets throe types of scoliosis arc seen : — 

1. The lumbo-dorsal, or marked lumbar kyphotic form. 

2. Multiple curves, with severe thoracic deformity. 

3. High eervico-dorsal curve.s. 

Of these the first is the most freipient, and the ky[>hotic 
element predominates. In Joachimstars Handh. der orUi. Ohir., Mg. 
770 to 775 are excellent illustrations, showing how severe rickety 
curvature progresses from childhood to adolescence. Certain it 
is that many of the most severe cases of lateiral curvature in 
adult life have commenced in infancy and childhood as wckets. 

Schulthess ^ lays much stres.s upon an asymmetry of the 
skull in scoliosis as indicative of rickets. He says that if the 
curvature he right -sided the skull is flattened on the loft 
posteriorly and on tlie right side in front.^ 

It is often asked why should kyphosis, rickety or otherwise, 
cause scoliosis ? Now the remarkable point Ls that the spine 

^ Joacliimstal’s Hmulbvxh, 4. Liefernng, pp, 940 to 914. 

In the case figured hy Joacljimstal on p. Ol.O (0/7. ciL) right dursal, and left hiiijh«v, 
and cervical curve.s exist. Asyininctry of the skull is present with shortening of the 
oblique diameter, from the left side behind to the right aide in front. 
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under tlie most favourable circumstances slioukl ever remain 
symmetrical. In tlie course of this article it is often pointed out 
tliat the spine is a very mobile structure, which is simply held 
in position by the muscles. The static conditions are constantly 
changing with every breath. This constant change means mus- 
(Milar relief Unless it took place the muscles would speedily tire, 
that is to say, any one position long continued means muscular 
fatigue. Now rickety or • other kypliosis is one position long 
continued — the result is a weakening of the spinal musculature 
and inability to strive against any tendency to asymmetry. 

(b) Osteomalacia, osteitis deformans, syphilitic infiltration, and 
malignant disease are occasionally accompanied by lateral curvature. 
So too are tlislocatioii of the verteAna* and injury of the epiphysial 
cartilages. Ilcireditary syphilis is also mentioned as a cause. 

(c) Arthritis deformans occasionally is accompanied by lateral 
ileviation,' which is preceded by general kyphosis, and this may run 
on into scoliosis of a severe and intractable character. 

Til s[)inal caries, lateral dfiviation of the spine is sometimes seen, 
luid by the careless is mistaken for scoliosis. The points of distinc* 
lion havt3 been given on page 408. 

8. Occupation Scolioses. — We have already indicated that 
oceiipatioii (uirves may be met with. We do not like the terms 
habit” or ‘'habitual” scoliosis. "Habitual” is likely to be taken 
as signifying the clinical type most frequently encountered, whereas 
we mean tliat a*tiological form due to the stereotyping of a liabitual 
])osture. In this sense " habitual,” “ postural,” or " functional ” are 

tli(3 same thing. To prevent misconception we prefer the term 
“ o(3cupation ” scolioses. 

hi occupation scolioses there are many factors concerned, both 
mental and physical. Tlie mental state frequently seen in young 
girls is often one of indolence or of shyness, and unless the patient 
makes an effort to bestir herself, or to overcome her self-conscious- 
ness, tlie effect of any faulty attitude in sitting or standing is likely 
to be progressive. In fact, those who have had to do with the treat- 
ment of scoliosis know how important a fiictor in tlie attainment 
of success is the willing co-operation of the patient. 

Another asjiect of the mental question is the sense of balance 
or equilibrium. If this be faulty, no efforts should be spared to 
cause it to revert to tlie normal. 

On the physical side such patients are often dwellers in towns, 
^ The scoliosis of Becliterew’s disease comes luidor this heading. 



470 


STATIC DEFORMITIES 


SF,r. Ill 


auromic, overworked both in mind and body, and readily sink from 
sheer fatigue into bad postures. So that many of these cases are 
really instances of want of resistance to overloading by tlie trunk 
and its muscles. 

It is well known that certain callings leave their imprint on tlje 
physical conformation of the worker. So far as the spine is 
concerned, changes in the normal ])liysiological curves are more 
freipiently seen than is scoliosis. Ex'amjdes of this lact are the 
kyphosis of shoemakers, tailors, and the round shoulders of the too 
intensive or niyojdc student. The opposite condition, lordosis, is 
met with in soldiers and some athletes. And the stereotyping ot an 




Fn;. 337. Ocnijifitiou - Scoliosis. Kaiilly 
;nnl Cornji. t Posit ions .‘it Soliool. TIni 
cUVcts of ivvistiiijLf tliL* l(*gs on llni sli.i]'*' 
of lln? iil'i; st'cii. 


asymmetrical {ittitnde may 1)C m(‘t with in what Schnlthess calls 
“ the pure functional curves.” 

In the previous edition of this work, p. 121, the author recordtid 
the case of a lad aged 1 7, who had carriofl loads of bricks on his 
shoulder up a ladder for tliree years. He was particular]? muscular. 
This very muscularity l»ccomes a factor in iiiten.sifyiug the defonning 
effect on the spine, owing to the longitudinal tension set up tliereby. 
(lolebiewsky has dealt with the case of the mason's labourer. He 
shows that the burden-carrying shoulder is the higher, and it is 
actively raised to resist the load. The dorsal spine becomes convex 
towards the loaded slioulder. These cases give support to Wolirs 
views. The same facts have been pointed out in various paper.s * by 

* Arbutliiiot Lane, Iloijal Mrdiml awl Chiruryiml 7'ratmdionSy vol. Ixvii. ; Paiho- 
Intfml. Hoddy'^ TraiwidionSy 1884-1886 ; Clinical Hocidys Tmmadionjty 1886 ; Gvjjs 
Hospital Itcports, 1885 - 1887 . 
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Arbutimot Lane. He gives drawings of the spine of a brewer's 
drayman, who carried casks on Jns right slionlder and front of the 
right chest. In tliis case there was a marked scoliosis with the 
convexity to the right at the seventh dorsal vertebra. Arbuthiiot 
Lane insists tliat the dciformity arising from tlie laibitiud performance 
of lieavy labour is “ first the fixation, and then later the exaggeration 
of what is a normal physiological attitude assumed in this particular 
I'orm of lal)our.” hdsewhere w^e have given from Kirmisson an 
example of such an exaggeration, and it is exactly such cases as 
this which illustrate the dilliculty we meet with in considering the 
subject. Up to a ])oint, that is, up to “ fixation of wliat is a normal 



PiiinD-pnic.lico in Faulty ami Corrcf-t I’osilioim. 


l)liysiological attitude a.ssumed for this particular form of labour,’’ 
wi! may grant thiit these cases are piiriily fuiictional ; hut lieyoiid 
that, it is clear that lack of resistance comes in, just as much as 
wIhui tlie ificoguised cause is bony softening. 

Wi' w'onld particularly direct attention to the occupation of a 
nursemaid as one jrredisposiug to scoliosi.s. Sclnilthess says tliat 
joiuer.s, from con.staiitly using the plane, pushing it with the right 
arm, wliilst the left presses it down, frequently develop a right 
•iorsal curve. 

Tlie conditions and sniTouudings of school-life have been most 
■^ea rcl i ii i gly cr i t ic ised. 

The strain of rapid grow^th and of puberty, and tlie fact that 
a child at school is often subjected to undue fatigue, both physical 
and mental, result in some loss of resistance of the bony and soft 
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parts. Fatigue sets in rapidly, and tliat position, which is most 
easy, is assumed at fiivst occasionally, and then becomes more or less 
permanent. This is the beginning of school-scoliosis. Unfortun- 
ately, there are other causes incidental to the morbid positions of 
sitting and standing permitted in schools. We allude to the 
methods by which writing is taught, which undoubtedly aggravate 
the miscliief already liegun. Examples of such vicious attitudes 
are seen (Figs. o40, o41). In city schools scoliosis is said to be 
found in 25 to 50 per cent of the children, the large discrepancy 
being iloubtless due to the hrct that different observers adopt 
dilforeiit standards as normal. In any case, tlie statement is a 
sulliciently serious one, and must give rise to grave misgivings. 



Fi<i. 310. Oc' Uputiuri - Svoliosi.s, An 
Klfirt or H Funlty Fositiou wIkmi 
W riting (UMhrd). 



Fio. ^311. Ooc ujiatioii > Soolionis. Aii- 

otlitT Kdeot of Faulty Position in 
W'ritiug. 


In order to save repotition we may brielly enumerate some of 
the faults prevailing in schooLs. Want t)f change of work is one 
of the most irerpient. Dillicnlt and easy subjects should alternate 
trtifjuently, and he interspersed with opportuniti(?s for obtaining 
trcsh air and exercise. Children assume had attitudes because they 
are uncomfortable and fatigued, uncomfortable on account of the 
desks an«l tdiairs used, and fatigued by want of proper sn[)port and 
overwork. 

School Furniture.— The defects to be avoided in scliool fur- 
niture arc — 

(f/) The prolonged stretching of the sp>inal extensor muscles hy 
continued flexion of the spine. 

(b) Ihe assumption of distorted and twisted attitudes, which 
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children with tired muscles readily adopt in order to obtain a 
change of ])osition. 

The following faults are noticeable in chairs and sitting: — The 


back of the chair is too straight 
and not sulliciently high. The 
result is that the back muscles, 
being unsupporteil, especially in 
the lumbar region, readily become 
tired, and the child hums to one 
side or tlie other, the head and 
shoulders droo]), and an habitual 
stoop is acquired. The lieiglit 
of the seat is too great, and in 
order to reach the ground the 
pelvis is twisted, so as to bring 
one foot down, and the back is 
still less supported tha.n ladbre. 
The writing table is too high or 
too low, and faulty attitude's be- 
come the (uisiest to ado|>t. 

It must not be forgotten tii 
spine unsu[)povted, it is subjeetei 


A 



Fig. 312. -- -Si'hool I)<!sk iiiid (.'hair usihI in 
in:iny English Schools. 

/, in prolonged sitting with tlie 
to much greater strain than in 



Fic. 313. - Adjn.stahle Sv,hi)ol rK*.sk 
and Gliuir. 


Fig. 341. -Tin* snnio, as in Fig. 343, 

ready for use. 


«tuu(ling. In standing, the position is never constant. The patient 
id'St throws more weight on one limb, then on the other, now sways 
forward, now backward. The centre of gravity is constantly 
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cliangii% even with every inspiration and expiration. The changes 
call for constantly shifting muscle combinations, so that no one 
group is pre-eminently strained. In sitting, the pelvis is partially 
llxed, and a kyphotic attitude is assuiiied and iiiaiiitained. Unless 
the spinal extensors were constantly contracted, the body weight 
would cause the trunk to topple forwards. It is this unrelieved 
constant contraction tliat tires the muscles out. 

The disadvantages of the sitting posture may bo minimised by 
appro] Fi’iate seating arrangements. 

Lovett' gives an account of the desk“ devised for the lloston 
Sclioolhouse Coiniiiission, which was carefully wovkcrl out by Ih“. d. ( J. 
Cotton in the Scoliosis (dinic of the (Children’s ]Iosj)ital. Lovett 
states that there are now 22,000 such seats in use in the Lostoii 
Viiblic Schools. To (piote in. ivlrnm: “The essential theoreLiejil 
ri.M|uireiiients are — 

1. Tlie height of the seat fr(»m the lloor should l)e such that in 

sitting tlie feet r(‘.st on the Moor. 

2. The slo})e of the seat should be backwards ami downwards 

about tliree-eiglitlis of aii inch; tlie <le|)tli of the s(‘al. 
should be about two-thirds the length of the thighs, tlu^ 
width of the seat should be that of tlie buttocks. Some 
concavity of the. scat is comfortable, but not essential. 

M. Tlie back of the seat should have a slope bai-kward of 1 in 
12 from the vertical limx Some seats have two hac'k 
suppoi't.s. 

4. The height of tlie d(*sk should be such tliat the back edgii 
allows the forearm to rest on it naturally with tliii elbow 
at the side. The height of this i^dge from the edge of 
the seat is known technically as the “ dilfermiee.” 

o. The slope of the desk should lie from 10 to Id’. Tin* 
proper disUiiice of the eyes from the desk from 12 to 
14 inches. The width of Uhj desk slionld be from 22 to 
24 inches. 'Ilie back-rest consists of a cnrv(‘d sup]>orl 
of wood indies whle and 5 inches high, witli a coie 
cavity of one inch in depth from side to side, and a 
convexity of omj inch in prolile, tlie whole sliglitly tilled 
backwards. The maximum convexity lies one-tliird of 
tlie way up, and wlien properly adjusted comes about 
opposite or a little above the fourth lumbar vertebra. 

^ K. W. Ldvwtt, Lateral Curvature of ilv- S/dv 4 ^. 

^ Jte'jyorts o/ Boston Srhoolhome CouiuiissioUf 1903, |)p. 4 and 5. 
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This support is carried on a light casting, running in the 
groove of a single cast-iron uj)riglit attached to the back 
of the seat. A side screw fixes the lieiglit after 
adjustment. 

The heiglit of the desk and tlui heiglit of the seat are also 
a<ljustable. Tlui desk sliould l;e at such a distance from the seat as 
to allow the hand to come down nearly to the edge of the desk 
without tlie elbow striking the 
l)ack-sui>port, namely, at a dis- 
tance from the seiit-back to the 
(Mlge of tlu‘ desk cipial to the 
length from the wri.st to the elbow 
(Fig. odo). 

'rids is tin; best position for 
writing, b\it for reading it is 
ratlier eramp(.'d, and tlie distance 
iMjtWi'on tli(‘ desk aii<l elmir must 
he iuereaseil a hnv inches l)y an 
IK I j u s la 1 ) h ‘ a r rai i ge. m e 1 1 1 connect- 
ing them.” 

In this country satisfactory 
.school di'sks can be obtained from 
die North of Kngland School 
Fundsldng (’ompany, Darlington. 

Writing Position. — All are agreed that the slanting band- 
wiiiing should Ix'. aliamlomnl, and an upright baud evdtivated, the 
e.\(‘i(*i.se-book lieiiig imnuMliately in front of the pupil. The best 
jMissilih* })ositiou ami liglit should be aiTang(xl. 

4. Static Scoliosis. — With an obbhpie pelvis the s[)iuc must 
iiece.ssarily be curved iu order to compensate tbr the ()l)li({\dty. Hut 
the cinwatufe is neither .so considerable, nor, considering the 
h'equeucy of ine(|uality of the lower limbs, .so often met with as 
miglit be anticipated. In this connection tlie remarks on 
“ Asymmetry,” pp. 3 8 -3 Oil, should be read. 

Idle curvature is usually convex to the side of the short limb, 
•lid oquililiriuni i.s maintained by displacement of the ])elvis in 
the oppo.site direction ; but if a compensatory spinal curve arises, 
the pelvis may remain median. Li*ss freipiently the convexity 

the (iurve may be towartls the side of the longer limb, and 
h»)* tlie explanation tlie chapter on Asymmetry ” sliould be 
<''»')sulted. 



Fkj. — 'J’lu; liostoii Siliool Do.sk and 
(’hair, dosi^iu'il l>y F. *1. Cotton i'or tho 
Unston SirlioolluMiM* (,’oiiiinittoo (Lovntt ). 
Fur fXi)Iaii:itiou st*<‘ text. 
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Inequality of tlie lower limbs is a very frequent condition. It 
is probably found as often in children witli normal backs, as in 
scoliotics, but one cannot speak on tins matter with certainty, because 
observers are by no means agreed as to tlui percentage of scoliotics 
with unequal limbs. Thus, while l.orenz only found 1 case of 
sliortening in 100 lumbar scolioses, Sklifosowsky in 1^1 cases of 
liabitual scoliosis found the right leg longer in 17. Steiner, in 
dealing with Schulthess’ material, found llie centre ot the sacruin 
failed to correspond with the vertical in 12 of tSO eases of 
luml-Kir or lurubo-dorsal scoliosis. The pelvic obliquity has much 
intluence iu producing spinal curves, especially in weakly girls, 
although the subjects show extreme readiness to compensate 
instinctively for the ineipiality by a more «)r less eipiinus ])osition 
of the foot c»n the shorter side, and slight Ihixion of the knee on the 
other. In any case pelvic obliquity, unless dependent on muMpial 
development of tlie ])elvic hoiuis themselves, does not come into 
play in sitting. For these reasons we attaoli little or no importance, 
to the very slight pelvic obliquity that aiises fnnii unilateral flat 
foot. We do not deny that Hat i‘ont is often associated with 
scoliosis, — althougli we do not think it is any tiling like as frequently 
seen as in 70 per cent (Hoth), — hut tlie Hat foot is as often double 
as single, and in any case it cannot lie shown to U; coincident with 
any special clinical type. Ih'ohably tlie Hat ft)ot and the scoliosis 
are hoth expressions of a general skeletal insiiHiciency. 

As to the causes of pelvic obliquity, the ex})ressiou “ inequality in 
length of the lo\vcr limlis” needs botli qualifying and (‘xte.inling. 
A})parent slioi tening is just as potent a cause of pelvic ohliqnity as 
is real ; tliat is, the pelvis may he oldiqnt*, with the limbs actually 
equal; again, the limbs may be equal yet the ])elvis he oblique, 
due to delicieiit develepment of one innominate Ixrnc. It is un- 
necessary here to run through the very large numher*of conditions 
that may give rise to real or apparent shortening of a lower 
extremity. An interesting ])(jint is that tlie eorre(.*tion of an ol)lii|iie 
])elvis, by the cure of such a condition as unilateral congenital dis- 
location of the hip, may lujcd to be followed by treatment of the 
spinal curve originally developed as compensatory to the pelvic 
obliquity. 

Static scoliosis is obviously related to the purely functional ov 
occupational form; and we may add tliat cases of congenital 
scoliosis, especially when due to variations at the lumbo-sacral 
junction, are closely related to tlie static form. 
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Another point of interest is that pelvic obliquity may exist for 
years and no scoliosis develop. The pelvic obliquity being cured 
by treating its cause, the spine may be found to be quite straight. 
On tlie other liand, a curvature of a progressive and intractalde type 
may suddenly begin, pointing possibly to some anomaly of nutrition. 
We refer to much the same sequence of events as happens in 
“ occupation curves. This we take it demonstrates that “ occupa- 
tion,” “ static,” arc terms referring to mere })redisposing causes— the 
real and underlying cause being lack of resistance in the spine. From 
this point of view the essential scolioses are the ‘‘ idiopatlnc ” and 
tlie “ racliitic,” and wo must not overlook the [)Ossibility of a 
congenital tactor in an idiopathic case. 

We have said that a short leg and a tilted pelvis are not 
necessarily followed by scoliosis. The explanation is that the spinal 
iiuischis have suHiciont tone and equilihriiim to maintain tlie column 
erect, and the patient has a correctly educated sense of an upright 
spine. If the muscles become toneless and weak, or if she loses 
the sense of balance, then scoliosis ensues. ^Much depends on tlie 
condition of Hie muscles, and, iji the authors opinion, on the patient's 
conception of wliat is and is not a straight spine. If the patient is 
not taiiglit, or fails to recognise the correct position of the vertebral 
column, any slight static change may have a great ellbct, and 
curvature (juiekly follow. 

We stated above tliat exceptionally, when the pelvic obliquity is 
great, the eonvi^xity may be found towartls the sound side.‘ The 
teudency for tlu^ summit of a curve in .some imstances to migrate 
lower is well known. When the convexity is on the side of the 
higher liip the curves may ho regarded a.s of that type in which 
iiiigratioii of the curve to the lowest possible point has taken place.*^ 

In measuring patients for pelvic obliquity, it is always best to 
do so ill thO'-u}>right [lositiou, liecause other conditions, such as genu 
valgum or Hat foot, may bo present which interfere with correct 
uieasuremeiifc in the recumbcuit position. 

As a ready methoil the author sits beliind the i>atient, notes or 
marks the position of tlie posterior superior spines of the ilia, and 
then ol).s(irv(!S wliat thickness must be placed beneath the shorter 
l'‘g to liring the pelvis level. If great accuracy is desired, a line 

* Cr. A. H. Tiibliy, Jk/orinilies^ 1st etlit. p. 152. 

• liradford and Lovett {Orthop. Hartj. p. 3d6) point out that in severe lumbar cases 
>iidary tilting of the pidvis supervenes. Those cases imi.st not be mistaken for 

)*iimaiy pelvic obliquity. 
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may be drawn between the two posUfrior superior spines, and its 
horizontal position verified by a spirit-level. Actual ineasurenients 
taken from tlie anterior superior sj>ines to tlie internal malleoli with 
the })aticnt lyin<,^ down, are often misleading so far as the correction 
of the inequality and of the spinal deviatinn is concerned. In 
practice also, it not infrequently happens that the spinal curve is 
improved, wlien the patient is sitting, by plainng a lilock boneatli 
the tuber iscliii on tbat side wliich is sliown to be longer by 
measurement from tbe sternal notch to tlie intei'inil malleolus 
(cf. pp. .’100). 

Asymmetry of the j>clvis or aincsialitv (Harwell). Here the pelvis 
is not oblique, but laterally displaced, so that the mid-saeral line, 
although vertical, no longer coincides with tlu^ mid line of the whole 
body. This is a coiKlition of a toUl curve embracing the whole body 
from head to foot. 



5. Unequal vision, especially assoeiattsl with astigmatism (d- 
l''igs. m 4(>, -U.?), is a fruitful cause of had ])osLuros in school, and 
therefore of scoliosis. Ol)servations (mrried out at Lausanne show 
tliat th(‘ greater the proportion of myopia, tlie givater is tlie incidence- 
of scoliosis, (lonld ' has claimed that in asymmetrical astigmatism 
the axis of the dominant eye determines the tilting of the head i" 

' Jnirricm, Mlnnc, May 21, lUOl; Mai'ch 2«, 1904 ; Ainil 8, 1905; Ncif' 

Mr>(. April 22, 1S9.5. H. A. Wilxon, New York Jour,, Juijij 1900. 
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the right or the left. This, however, does not occur in symmetrical 
astigmatism. 

Unequal hearing often produces a tilting or twisting of the 
licad, resulting in scoliosis. 

Torticollis is accompanied, if long continued, by a eervi co-dorsal 
curve, convex on the side opposite the contracted muscle. 

Loss of one arm may cause an asymmetrical position resulting 
in scoliosis. 

0. Scoliosis of Nervous Origin.^ — As any cause which leads 
to unilateral weakneSvS or paralysis, or want of co-ordination of the 
muscles in maintaining equilibrium, favours scoliosis, we should cx- 
jM'ct to meet with it 
in many diseases of 
I lie nervous system, 
ain.1 such ivS tlie case. 

Scoliosis is met with 
ill the followingoon- 
ilitions : — Infantile 
])ara lysis, mnUiple 
muiritis, spastic pa- 
ralysis or Tattles 
(lisoase, sciatica, pro- 
gressive mnscular 
airoj ihy, pseudo - 
hyj»ertro})hie para- 
lysis, tabes dorsali.s, 

I'Viedreicb’s ataxy, 

SYiingomyelia, ami ^'^7 

■ ^ ^ — Purjilytio rtcolmsis (Tubby jiml JoiMvs), 

tumours of the cen- 
tral m^rvons system. I.astly, hysterical scoliosis requires consideration. 

(<0 Infantile paralysis causes asymmetry. Thus one leg may 
he. short or deformed, or one arm paralysed. I.ess often the trunk 
‘buscles are affected, and when they are, the paralysis may he uni- 
ijiteral, or, at all events, unequal. Apart from this, asymmetrieal 

lloll'ji, “ I’aralytisiblic W'iibelsiiulcvcrkrunimuiigen,” /bV Orlhopulu: im Du nsO- 
'''I' ^^>rrcnhrU]culnlc, .Iona, 1900; Kirinissoii, “Des .suolioscs lioos ;i riiK.’i'lonoo dc la 
I 'l ilysic infantile,” Jiei\ tVorth,^ 1893, p. 284 ; Sainton, ‘\Sur trois cas do sooliose 
t''*- ala pnialysie infantilo,” llci\ d'ort.h.y 1S94, p. 293 ; Messnor, “(Uior i:\.syniniotne 

J liovax nnd fvontrakiiiron dor Wirbolsiiule naoh Kindorliilmuing,” CcntroJbl. 
'• C'’’'//'., Nov. 5, 1802; ..Arndt, Arch. f. ihih. vol. i. No. 1. Solinlthoss ^ivos a 
'I'lb'.'^iapliy of 105 rofereiicos to iieiivogenic scoliosis, Joacbiiuslal, op. cit. 5. Lief. 
I'P l')M-1016. 
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weakness or paresis ot‘ the spinal muscles is in itself a suflicienl 
cause of deformity. 

iS^) hard and fast rule can he deduced from considerations of 
the unbalanced action of healthy muscles as to the type of the 
deformity in infantile paralysis. Thus, it might well be argued that 
paralysis of the spinal muscles must induce kyphosis, since the 
powerful al)doininal muscles pull the trunk forward. This is scklom 
the ease; see, however, Fig. 348. The patient instinctively throws the 
trunk backward, and the spine into lordosis, the healthy abdominal 
muscles acting as a stay in tlie maintenance of the erect position. 
When scolio.sis is present, a similar mechanism comes into play 
whether tlie convexity of the lateral curvature is towards the 
paralysed side or not, Tlie normal muscles act as a stay in 
lialancing rather than in the direction of unopposed contraction. 
Actually, tlie convexity in tlie spine may lie either on the same side 
or on the opposite side to the paralysed muscles. This is a fact of 
im})ortaiice, as Kirmisson points out, in considering the pathogenesis 
of scoliossis in general, and demonstrates the futility of theories based 
on supposed unilateral weakness. It also shows how dilhcult it is 
to determine which side is more feelile in non-jiaralytic cases. 
Hofla found the convexity on the healthy side in fourteen of 
seventeen eases, and Uoyal Whitman agrees with this statement. 
Messiier and Kirmisson found the curvature to be on the paralysed 
side in tlie majority of cases, and in all the cases the author has 
seen the convexity of the chief curve was on tlie paralysed side, 
when electrical tests were employed to ascertain the condition of the 
muscles. The deformity in infantile paralytic cases is much greater 
than in most other forms of curvature. Jn some cases there is a, 
great tendency to bony fixation,^ and compensatory curves an* 
developed. 

Multiple neuritis, wlietber occurring in the adult [rom the usual 
causes, or in children from post-diphtheritic paralysis, sometimes 
leads to results similar to those in infantile paralysi.s, and the author 
lias seen tliree marked cases occurring after diplitlieria. Infantile 
or acijuired paralysis of the shouldijr gives rise to a cervico-dorsal 
curve, convex on the paralysed side, owing to the patient tilting the 
thorax so as to rest the alfeeted arm. 

(h) Spastic Paralysis. — Tliose wlio see many cases of 

^ Scliultlicss illustrates a ])aralyUc case in which the bony changes, rotation 
sliaip rilj-fn'ornincnoes, were nxtromu. (jircat Ucforniity may result, and the teruleiuy 
lixatiun is by no means slight. 
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disease have frequently noticed tiie association of scoliosis. In many 
instances a marked kyphosis is present at first, and subsequently 
scoliosis sets in. The position and direction of the curve depend 
on the varying degree of the muscular al'fection on either side. 

(c)) Ischias Scoliotica.' — Since (lussenbauer, in 1878, called 
attention to the association of scoliosis with sciatica, a lai’ge amount 
of attention, perhaps more than is warranted, has been given to the 
subject. The term “ ischias scoliotica ” slionld be reserved for cases 
of scoliosis due to an anomaly of posture consequent on an idiopathic 
neuralgia affe.cting the lumbar or sacral ])lexus. The duration of 
tin; nerve affection is rarely sullicient to cause striietural clianges of 
the spine, and if true scoliosis a})pears it is usually slight. The 
curve is generally convex towards the affected side. It has been 
thought that the condition might be paralytic, but no paralysis or 
paresis of the muscles of either side has lieen demonstrated. On the 
other haml, curvature of the spine towards the affected side, with 
tlexion of the kiuui and hip, and consequent tilting of the pelvis, is 
the position of relaxation of the lumbo-sacrnl nerves ; so that on a 
purely mechanical theory the condition may he regarded as tliat 
position, instinctively assumed and maintained by muscular spasm, 
ill which the patient finds most ludief. ‘ Trobably in treatment we 
should follow up this hint, and fix the patient in this deformed 
position temporarily, and suhsoquently straighten by suspension 
wIkui the painful condition has passed off. 

A very similar clinical picture is presented by other painful 
coiulitioiis, such as psoas abscess, lumbago, and rheumatic myositis. 
In sciatica, wliilst in tlie majority of cases the lumbar spine is 
convex towards th(^ affectetl side, in occasional cases it is convex to 
the opposite one, as in ordinary static scoliosis. 

Ihstortion similar to that of infantile paralysis may follow 
haniidpjjm^ yroffressive muscidar atropliyy and lymido-hyimirophic 
pnnt/i/s'ifi^ the chief factor at work being unbalanced muscular action, 
lu loconudor ataxif spinal curvature is rare. ]\[r. d. H. Targett " 
<'^>IhM't.ed six cases. The prevailing type of curvature appears to 
he a kypho-scoliosis, the scoliotic curve being usually convex to the 

' beck’s Archivrn^ 1889, “Ischias scoliotica”; BeiiJcr, “ Wainierniorc inid 

Ccntralhl. /. Chir., 1903, p. 52; Lorciiy, “ iU)er ischiadische Skoliose in 
lii'M.ritj Traxia,” DetUscIt. nud. Wodicimhr.j 1905, No. 39; Bahr, Ccntralhl. f, 
^ , 1896, xiv. ; Khret, MiU. am den Grenzgeh. d. Mad. u. Cliir. iv. 5. 

^ lily's Hospital Gazette, August 6, 190.5, pp. 133 to 135. 

‘ Abatlie distingnishes three phases in the tabetic spine: a period of simple 

VOL. 1 2 I 
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(d) Syringomyelia.^ — Cases of syringomyelia frequently show 
curvature of the spine. Observers vary in their statements as to 
its incidence. The divergence is from 25 per cent to 80 per cent. 
Bruhl found scoliosis present seven times in 8 cases. He regards 
the condition as trophic (New Sydenham Society, vol. clxi. pp. 
I>8-40). Mr. Targett *^ states that it is present in about 50 per 
cent, and in the article referred to gives notes of three cases. Tlie 
curvature is generally lateral, with a small amount of kyphosis. 
Pure kyphosis, however, and lordosis are rare. The curvature 
usually begins in the dorsal region, and is associated with very 
little discomfort. It may go on to such severe distortion that 
the spine assumes the appearances seen in advanced conditions of 
osteomalacia. 

(t:) Friedreich’s Disease. — In Friedreich’s disease scoliosis 
develops late, and is generally to the right in tlie dorsal region, with 
some lordo.sis of the lumbar spines. 


Hysterical Scoliosis'^ 

Curvature of the spine arising directly from hysteria is soino- 
times met witli. It usually occurs in females, and during adoles- 
cence. It has, however, been seen in a woman, aged 85, by Holla, 
and by Miraillie in one, aged 45 years. Men are not exmiipt, and 
it is the middle-aged who are affected. 

The onset is sudden, and is generally preceded by slight 
traumatism. The type of curve seen is the “ total ” one, conve.x to 
the left ; it disappears under an ana-sthetic, and is amenable to liyp- 
notic sugge.stion. It can generally be straightened by suspension. 


deviation, followed by an acute phase, usually ]»rccciied by sligljt injury, \vbi<;h j>asses 
into the kyplio-acoliotic stajje already mentioned. The acute plia.se is ij.ssentially a more 
or less complete fracture of a vertebral column weakened by tiopbie changes, and in 
addition to the deformity, .sigms of medullary comjircssion may occur, as in cases 
ilescribed by Krdnig, llenedickt, Stein, and Craetzer. 

References to the influence of nerve conditions in the ]»roduction of .scoliosis will be 
found as follows; — .loach iniatar.s Jlnndhncli^ op. Wit. 1. Lieferung, p. 87; Frank, 
“Cher tabetische Osteoarthropathie «lcr AVirbelsaulc,” Ccntralbl. f. die Grem:f/cb. d- 
Mod. u. Chir. Bd. vii. 1904, Nos. 15, 16, and 17 ; also Krociiig, ZcUsdir. f. kiin. Med. 
i. 14, 1888. 

‘ Putti, “La deformita nella siiingoinielia e iiella tabe,” AnMvio di orlopedhu 
fasc. ii. 1904, fasc. v. p. 4:31, 190.5. 

Log. sup, cit. 

^ 0.skar von Ilovorka, Zeiischr. f. orth. Chir. lid. xiv. Ifcfte 3 and 4 ; E. Sclicu, 
'ibid. lid. xiv. Heft 2 ; Denis H. Ze.sas, Areh. initT, de chir, vol. ii. fasciculus i. 




■■ FHi. 851."- Tlie same* palie^nt as in Fi*;. 

Fk}. 350. - -Fiill-lmiffth posturior view 350. This photograph was taken a 

of a young woman with Ify.stcrical few minutes after that seen in Fig. 

i3eolio.sis. Note the elevation of 350, ami sliows iliat the patient 

the right .side of tlie pelvis, and jmssessed the power of eomph.'te 

of th(^ right lieel. voluntary reilressmont nmicr per- 

suasion. 
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AVhen the patient Hexes the spine the curve is straightened out. 
Illustrations from a case of the author’s are given (Figs. 349, 350, 
351). 

If the case is not treated, its duration is uncertain. The curve, 
however, may spontaneously disappear, and that very suddenly, or 
it may run on to a true scoliosis. 

The ditlerential diagnosi.s, when anaesthesia is not employed, 
depends upon the liistory, the presence of the usual stigmata. 



Fl(i. 852.— Tot;il or C-C'urvc Si^oliosis asso- Fu;. 858.— I'Voni viuw of Siumo as in 
ciate<l with rij^ht-.si'lid Empyema (Evelina Kig. 352. 'I’lie Sear dmj to the Km- 
llospital for Cliildren). pyemn is .seen helow tlie right nipph; 

(Evelina Hospital for Children). 

« 

amesthelic and liypencsthetic patclies, wliilst the family history is 
often of importance. The pre.«eiice of a severe lateral curve, with- 
out any cliaracteristics ol’ structural change, is typical of hysterics. 
Sometimes .severe muscular .spasm is seen. 

Two forms of hysterical scoliosis exi.st. In one, the more 
frequent, the spine is curved, hut the distortion is limited to tlie 
trunk. In the other the spinal curvature is as.sociated witli 
hysterical contraction of the hip and an oblique pelvis, and is 
peihap.s secondary to these conditions. 
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vScOLlOSIS ARISING FROM DISEASES OF THE ClIEST 

Of thcs (3 the most fre({uent are repeated attacks of plemxsy and 
cni2ryeina. The I'ollowing are tlic notes of a case : — 

Case 9. — Smliosis secondary to Empyema. 

- -Henry B., aged 9 years, came to us at 
the Evelina Hospital in November 1893. 

Eighteen months previously he had been 
an in-patient on account of pleuritic effusion 
followed by empyema on the right side. 

The pus was evacuated at the sixth right 
space, and there was still a sinus left. The 
right side of the chest was flattened, and 
there was a well-marked spinal curvature 
in the dorsal region, with its convexity to 
the left (see Figs. 352, 353). 

This case illustrates the course of 
events, the convexity of the s]>ine 
being always to the sound side. 

Estbiiider’s operation increases the 
scoliosis very markedly. A similar 
condition may he seen after repeated 
attacks of pleurisy. It undoubtedly 
arises from cicatricial contraction and 
collaj)se of the thoracic contents on the 
alfecXed side (Fig. 354). As far as the 
scoliosis is concerned, it is characterised fkj. 351 . — Dorsal Scoliosis 
by the almost complete absence of following LeU Plonntic Eihision 

/ Ml a boy, ;iged Li years. 

Signs of rotation, and by tlie fact that 

tlic chest is larger on the convex side of the curve than on 
the concave* whi(di is the reverse of ordinary scoliosis. Cardiac 
dUeasc ill children, es|)ecially of the congenital type, is an oc- 
casional cause of lateral curvature ; and in adults prolonyni phthmr% 
in whi(ih the tendency to fibrosis and cicatricial contraction of the 
hmg is marked, is also associated with this deformity. Further, 
hoth phthisis and emphysema cause kyphosis, and thus favour 
scoliosis. 
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Scoliosis in Association with Nasal Obstruction 

l)EFLE(TEl) SEPTUM NASI AND ADENOIDS OF THE NAS0-1*HARYNX 

The order of events is lirst nasal or iiaso-pharyngeal obstruction, 
then contracted chest, kyphosis, and scoliosis. Persistent flexion of 



Flc. H:)"). Dorso-riiiTiilKii- ,S«.-olio'iis, rissoci.'itcil 
will) Adeuoi<ls, and nlit-ved after tlieir 
removal. 



Fu;. 3/16. "■ Dorso - Lumbar Seoliosi'; 
witli Projection of Doi’so-Lunibar 
V^erttd.)r.'r, associated willi Adenoids, 
in a girl, aged 9 years, seen at tile 
Evelina ilospital for Cliiblreii. 


the kyphotic spine leads to weakness of the muscles, and scoliosis 
results. Ihe proof that the deviation of the spine is dependent 
upon the obstruction, and that it is not a mere coincidence, iw 
furnished by the results of treatment. The cure of the thoracic 
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,leforinity and kyphosis follows rapidly on the removal of the 
ohstructioii in the nasal fossm and post-nasal space. The author 
has had several cases at the Evelina Hospital for Sick Children 
which verify this statement. 

Soa7\^ about the upper arm and Ihoracie wall, especially from 
(‘xtensive burns, may result in scoliosis, the concavity being on 
[lie affected side. 


Diagnosis of Scoliosis 

Scoliosis should be distinguished from lateral deviation in 
Pott’s disease, and the distinctions have been fully given on 
page 408. The presence of scoliosis does not necessarily exclude 
caries, which may develop in a scoliotic. In some instances 
of scoliosis, at tlie inters(?ctiou of two curves, there is a posterior 
projection of the spine, but this must not be mistaken for caries. 
Some cases of extreme kypho-scoliosis do very much resemble 
Pott’s disease. ''I’lie absence of pain or rigidity, and the character- 
istic alterations in tlie outline of the body, are valuable points 
ol‘ distinction. As to tlie diagnosis of the form of curve, its 
causation, the stage at which it is seen, the condition of the 
sjjine as to Ilexiliility or otherwise — these points have all been 
dealt with under their a])propriate headings, tlierefore repetition 
is needless. 

rUOGNOSLS OF SCOLTOSIS 

I’he question most fre(|uently put to the surgeon when he sees 
cases of scoliosis is, “ Will he or she grow out of it ? ” To this the 
reply is, that spontaneous cure is to be neither e.xpected nor relied 
upon. If curvature exist, the proper answer is that with due care 
and attention to treatment great improvement may be effected, and 
in some <?asi^ the deformity will disappear. Bradford and Lovett ’ 
icniark that two errors in prognosis are common : “ First, that 
Hie deformity is of the most serious nature; second, that it is 
!i trivial affection, and will be readily outgrown by the patient.” 
b'lth statements contain just such a partial measure of trutli as 
to render them misleading, and they arise from a want of careful 
uiqireciatiou of the factors at work in individual cases. 

In the succeeding remarks it will be our endeavour to reiterate 
^uch points as may be useful in forming an approximately correct 
upinion. Wo say approximately, as two kinds of cases defy 
^ Orth. Surgery, 3rd edition, p. 348. 
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calculatioti : — The one which, in sjate of careful treatment, is 
perverse from the first, stnl»l)»»nily rt‘luses to yield, and pursues 
a steailily downliill course. Fortunately this kind is exceptional. 
The other class of case is that in which the deformity having 
arrived at a certain stage becomes arrested sjiontaneously. 

The elements of jirognosis may be discussed conveniently 
under several headings : — 

The Cause. — Iiacldtic deformities prcsimt many dilliculties in 
treatment. As the child grows, the effect of the iiiciease in 
weight on the distorted part is aggravated. Tlie tender age and 
small frame of tlie patient limit therapeutic nietliods. Scoliosis 
ill girls, coming on about puberty, requires much caution in the 
expression of opinion. Cases in which the influence of heredity 
is observed are less favourable than olbcrs. If llie condition is 
connected with a cause which' can be counteracted or removed, 
for example, myopia, occupation « curves in young people, or 
asymmetry of the limbs, the outlook is better than when the 
cause is intractable, such as unilateral si)inal },)aralysis and 
cicatricial contractions following pleurisy and eiiqiyema. The 
chief elements in prognosis .are the relative hardness of the bones 
and the tension of the muscles and ligaments. 

The Age of Onset. — Scoliosis must be rog.arded fis a chronic 
condition, often steadily progressive until tlie period of growth 
is attained, and then becoming arrested in most cases. I'he e.arliei' 
the onset, the greater tlie risk of severe deformity. Structural 
curves, wlietlier simple or coiiqiound, in young children should 
be regarded as serious, and are almost certain to become worse. 
They are likely in later life to affect tlie general liealtli, and 
many patients sucmimb to plithisis and cireulatoiy trouble. 
In older children and adolescents organic curves, wliiidi liavo 
been slow in developing through childhood, are Jikely after 
puberty to increase until middle life, and as age advances all 
structural changes become intensified. The elfects of severe 
structural scoliosis at any period of life are generally such as 
to induce ill-health and to threatmi the patient’s life, and the 
worst types of deformity in midille life are those which originate 
in rickets and infantile paralysis in cliildhood. 

Sex. — Generally the deformity assumes in girls a more severely 
progressive form than in hoys, owing to tlieir want of muscular 
development and the feeble health often entailed by menstrual 
disorders. And some of the severest cases seen by the writer 
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Mental Factors. — Frequent allusion has already been made 
to the efiect of the patient’s habit of mind upon the progress 
of scoliosis. In those where mental occupation rapidly induces 
fatigue, positions of rest are readily assumed which are directly 
conducive to the development of deformity. In girls with shy and 
retiring dispositions the bodily attitude reilects the state of tlie 
mind. They seem to be unwilling to stand squarely or to face 
other people, and when they sit they sink sideways as it were 
into the chair, frequently with one shoulder forwards, with the axis 
of the shoulder girdle placed obliquely to that of the pelvis, with 
the legs drawn to one side, and one curled round the other. In 
such cases the writer has always found the treatment dillicult and 
the prognosis most unsatisfactory. Again, in girls who take no 
pride in their appearance, who are mentally indolent, and are averse 
to receiving any hints or instruction designed for their improvement, 
the outlook is bad. 

Loss of Sense of Equilibrium. — In many cases the sense of 
balance is eitlier i)ervcrtcd or lost, and until the patient’s faculties 
have been re-educated in this direction all efforts at treatment are 
fruitless. The mode of dealing with this aspect of the question 
will be alluded to under “ Treatment.” 

The Physical Condition. — Persistent aniemia and chlorosis often 
neutralise any efforts toward successful treatment. DysmenorrlKca 
and menorrhagia, by their exhausting effects, prevent that steady 
attention to the improvement of muscular action and perfect 
maintenance of eipiilibrium so essential to effecting improvement. 
Girls in wliuni ill-health has become tinged with hysteria are tlie 
worst subjects of all. Curvature frequently l)ecomes more marked 
during pregnancy. 

IVIany curvatures in town-bred people improve when the patient 
is sent into tlie country, and the appetite and general teiie thereby 
bettered. If tlie health remains good all through, there is consider- 
able hope of dealing successfully with a curvature of moderate 
severity. 

The Probable Rate of Growth of the Patient. — Patients 
with long, narrow, yielding backs, which may he moulded into 
almost any shape, are bad subjects when scoliosis sets in. Tlie 
probable riite of growth may be estimated by noting the patient’s 
height, and comparing it witli the average at that age. Tlie 
height of the parents should also be observed, and Galton’s 
conclusions remembered. These may be summed up thus : The 
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deviation in height of the child from the average will probably be 
two-thirds of the total deviation of tlie parents from the normal. 
I’his must liold good, otherwise the race would become giants and 
dwarfs. 

Occupation. — The elfect of occupation has already been con- 
siilered. The later in life the occupation involv ing faulty position 
is adoj)ted, the less jiotent is its inlluence. 

The Nature of the Curve. — Total or functional curves may 
not develop into organic, even if they increase. (Generally tliey 
change to structural curves. Total curves may, however, be cured by 
appropriate treatment, but they are not likely to disai)pear spontane- 
ously. Structural curves usually increase, and often rapidly. The 
long C-curve of functional total scoliosis sometimes undergoes 
transition very lajiidly, and the writer has seen a C-curve change 
into a double S-ciirve in less than ten weeks. 

Wliilst large single fnnctional curves are more easily straightened 
under favourable treatment, multiple curves of equal length are 
likely to he spontaneously arrested if growth is nearly completed. 

The Site of Curvature. — Lumhar cui ves are less favourable 
for treatment than are dorso-lumbar or dorsal. Curvatures high 
up, cervical and c(u*vico-dorsal, are particularly troublesome owing 
to the dilliculty of making effective pressure upon the vertebra?, 
Mild the natural kyphosis in the dorsal region facilitates increase 
ol’ the scoliosis. 

The Amount of Existing Curvature. — Attention sliould be 
paid, not so much to the degree of displacement of the vertebral 
spines as to rotation. ('ases of scoliosis in which the normal 
Miitero-piojsterior curves are reversed are very grave. 

The State of the Curvature. — IJigidity and fixation of the 
spine when seen in adults are adverse elements, and the most that 
ciiii be promised is that treatment will prevent the condition from 
becoming worse. 

The Influence of Treatment. — In all cases measures should be 
taken early. Total scoliosis, in which structural change is slight, 
i"! quite curable hy ap[)ropriate methods. Scoliosis, if of moderate 
begree and occurring in young children, can be mucli ameliorated 
by adeipiate treatment of long duration ; and even if severe, much 
bnpiovemcut sliould be effected by reason of the plasticity of the 
karts. Structural curvatures in older children and young adults 
^-01 undoubtedly be improved, althougli not wholly cured, by 
}*<'rsistence and perseverance. In severe adult cases, even if no 
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improvement can be promised, the deformity should certainly be 
prevented from becoming worse. 

When the deformity is traceable to congenital anomalies of tlie 
vertebrin, scapuLe, thorax, or pelvis, to infantile paralysis, or to 
empyema, cure is not to be expected, but improvement is to be 
assiduously sought. Kickety cases are always troublesome, and do 
not as a rule yield a perfeiJt result. 



CHAPTER V 


SCOLIOSIS OU LATEUAL CURVATUKK OF THE SPINE— 

Tveaivwnt Preventive, Oeneral, and Local, hy Rccumhency, Podural Methods, 
Massmje, Exercises Passive and Active -S a }qiorfs-'lLtjd^^^ Correction by 
LovetPs Method and hy the A aihoPs Method — Operative Interference. 


Treatment of Scoliosis 

Preventive. — The preventive treatment of scoliosis consists of 
jivoidinj*- or neutralising any predisposing cause. This is not 
always easy or ])ossiljle, but even if an obstinate condition, such as 
infantile paralysis, is present the efiect may be moditied l)y eatly 
treatment. 

llickets should be promptly treated, and while the bones are 
soft, faulty positions carefully avoided. One of the most common 
is the way in which the child is carrierl by the nurse. Her fore- 
arm is bent at an angle, and the cliihUs pelvis is therefore tilted 
latmally, and the spine deviated (Fig. 3^14, p. 466). 

When the spine i.s very llexible, the deforming tendency of the 
boily-weight may be counteracted by placing the infant in the 
liorizontal position, and carrying it on a wicker tray lined with a 
thin, linn nmttre.ss (Fig. p. 002 ). 

Ill the l3ulk of cases the onset is insidious, and the failure to 
uicognise it is doubtless due to the fact that it is not customary 
to strip and examine children periodically whilst growing. This 
l>eing so, attention i.s only called to the child when the deformity 
is already more or less advanced. Children should be drilled, their 
nniscular system carefully developed, and vicious attitudes, or rather 
tho constant repetition of a given attitude — since the vice lies in the 
loj'etition — corrected. For instance, the habit of standing at ease 
^villi the pelvis tilted, a common position adopttxl by children and 
yming girls, should be discouraged, or if permitteil freijneiitly 
icversed. Exercises involving the use of one arm mainly are to 
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be discouraged, but dumb-bells and double sculling, which favour 
symmetrical development, are to be recommended. Among the 
most harmful positions is that involved in violin-playing ; and the 
writer has seen numerous intractable cases following practice of 
this instrument. Excessive riding on the near side is in girls often 
responsible for the early development of a pronounced lumbar 
scoliosis, and bicycling, owing to the fatigue and bent spine, is 
sometimes an important factor in the production of llio deformity. 
Ilut if cliildren sit perfectly sipiare and upright on tlie bicycle, and 
do not overtax their strength, no great harm is likely to result. 

School Life. — Many believe that tlie words edneation and 
scliool are synonymous. It therefore follows that tlui child’s life 
is made subscrviimt to so-called progres.s at .school ; arid in tlu'se 
days of keen competition everything seems to be sacrificed te 
scholastic rules. 

At scliool, op])ortunitie.s slionld be given of fre(|uently changing 
the character and type of the work, and mental occupation slionld 
alternate with physical exercise in the open air. The child should 
neither sit Jior stand too long. AVliat is too long in an 
individual case can be quickly estimated by an intelligent teacher, 
who will note the look of weariness on a child’s lace. 

We have already spoken of laulty positions at school in writing, 
and reading, and piano-playing; and we have alluded to the liarmfnl 
effects of prolonged sitting. Hut, as school-life appears inevitable, 
the evils incidental to it must lie diminished l>y providing suitahle 
sitting accommodation (see p]). 470-477). 

Lorenz describes scolio.sis as ii scliool deformity, and Schnlthess, 
after analysing the (piestion, sums it up as follows: (1) We may 
be certain that writing and school occupation.s are not the only 
causes of left total scoliosis ; (2) The truth is to be souglit in tin* 
fact that the vertebral column of the child has a temiency to bend 
to the left, and tlie position assumed in writing favours this ; (.“>) 
Total lumbar scoliosis in girls is especially favonriid by schoi»l 
occupations; (4) School life makes any curvature, already present, 
worse ; (5) Tu scliool the most important factors are [irolongeil 
sitting, fatigiui, and the assumption of pathological attitudes 
afford ease.^ 

^ Presence of other Deformities. — Xot only should all tlin, 

^ See also an excellent article and critici-sm of view.s~“.Schiilo uiid Skoliosis," tv 
A. Sclmnz, Zeilschr, f, orlh, Chrr,, vol. xvii, y)p. 171 to 200. There is no doubt, 
ever, that the view that scoliosis is a Scliiilkranklieit needs a large amount of qualifying. 
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precautions above mentioned be taken in the case of tlie normal 
child, but we must recognise and treat any conditions such as short 
leg, Hat foot, genu valgum, coxa vara, and the deformities arising 
from disease of the bones and joints of the lower extremities. The 
position during sleep is important. For children the supine position is 
undoubtedly the best, but the majority prefer either the right or left 
lateral. Soft beds and many pillows are harmful. The head should 
be low, the mattress firm and resistant, and feather pillows avoided. 

Corsets. — As to corsets, young people do not need them, and 
a waist belt and braces for carrying the clothes are often better than 
shoulder-straps. 

General Measures. — All causes of impaired tone, such as late 
hours, are to be avoided. General limpness and weakness of the 
nniscles call for a tepid bath in the morning, with vigorous rubbing 
till the skin glows, moderate walking exercise, simple and sullicient 
diet; and girls, especially those town-bred, should be sent away 
to the country. The onset of puberty in both sexes, and especially 
in I'emales, is accompanied by considerable strain on th(} pliysical 
powers, and careful watching at this period is necessary. 

In growing lads, those occupations should be avoided which 
cause over-fatigue ; and in most scoliotic cases one to two hours’ 
rest daily in the supine position is advisable. 

The diet should he plain, wholesome, and plentiful, and con- 
slipation avoided or treated, 

l/ICAL TuE.\TMENT of >S('0LI0SIS 

Tlie hictors in the production of the deformity are: (1) The 
assum[>tiou of abnormal positions of the spinal column from various 
causes; (2) The fixation of vicious positions from the constant 
iujluence of such causes; (^1) The perpetuation and increase of 
malpositions by the weight of the upper part of the trunk, the 
idioulders, the head, and neck; (4) The loss of tension of the 
long spinal muscles. 

Tlie four fiictors act synchronously, and the means of treat- 
ment at our disposal must therefore be employed so as to render 
tlieui, if possible, simultaneously inoperative. Many forms and so- 
called systems of treatment have been advocated, and too often 
without discrimination. Scoliosis is a deformity of complex origin 
aud far-reaching results. No one line of treatment therefore is 
‘‘Pplicable to all varieties. Each case must bo judged on its merits, 
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and the causative factors recognised before atteinpts at alleviation or 
cure are made. Even then our difliculties are by no means over. 
Royal Whitinan says : It is not the dilliculty of fornmlating 
principles, but of applying them, that makes the therapeutics 
of rotatory lateral curvature of the spine perplexing.” 

What is recpiired in treatijig scoliosis is an intelligent use 
of the means at our disposal. In elfect, the subject is to b(‘ 
approached with an open mind, and without any bias in favour 
of one form of treatment. 

The means at our disposal for the correction of the deformity 
and the maiiitcnance of that correction aj-e as follows : — 

(1) IVeatment directed to tlie restoration or improvement of 
tlie general health. 

(2) Daily rest, sudicient to remove the weight of the head 
and neck from the distorted spine, ami relieve the tired muscles. 

{?}) Postural methods, which teach the patient how to assume 
correct attitudes and acquire an upright (*arriage, i.e. the muscular 
sense must be educated. 

(4) Exercises planned so as to increasr^ the .strongtli of the 
weaker muscles, and at the same time bring into action to a 
less degree the normal ones. The exercises aie of two bjnu.s, 
active and passive, a.Tid in many cases massage is valuabl(}. 

(5) Correction of the curves, cither by passive manipulation, 
or by the combined efforts of patient and surgeor). 

(6) A discriminating use of su|)poits in those cases where. 
(ft) no improvement can be expected, but the, best that can be 
hoped for is tlie prevention of worse deformity ; (b) a.s a temporary 
measure in those weak-back cases, when? aiiy improvement 
edected by (*xercises is immediately lost, and tin? patient relapses 
into a vicious [)Ositiou ; (c) iii those case.s where the patient's 
occupation is such as to cause much fatigue. 

(7) Rapid correction, with fixation in the (?orrectetI position in 
a plaster of Paris corset.’ 

We repeat that tliose cases are in a minority where out? of 
the above imians of treatment is applicable to the exclusion of 
the rest. In the niJijority it is only by a judicious use of several 
that a satisfactory result can be effected. 

We have already spoken of — 1. General Trealment, and w?' 
may now pass on to — 

^ Ojwrativc treatment, implying Unutoiny, excision of prominent ribs, ha.s been 
tried and failed, .oa one would exjMict. It has justly been condemned. 
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2. Recumbency. — Of all measures this is the one most 
calculated to neutralise the effect of superiucuml)eiit weight, and 
is useful in tlie following directions : (1) To prevent over-fatigue ; 
(2) In feebly developed people a period of recuinbency from one 
to two hours after massage and exercises is called for; (M) When 
the spine lias become distorted from static causes, deformity 
can often be temporarily reduced in the recumbent position, by 
placing the limbs so that 
the transverse diameter of 
the p(dvis is at right 
angles to the median 
line of the body ; (4) 

Periods of recumbency in a, 
currecttMl oj- over-coi'rected 
position in a suitably eon- 
strucled plaster of Paris 
or other form of IkmI; this 
method of tre.'itinent varies 
from maiked over-correc- 
lioii during a half to one 
hour to mindi more gentle 
rorreetion, under tlui con- 
ditions re<[uisite for repose 
during a whole night. 

Ihieumhoncy, as an ex- 
clusive metluKl of treat- 
ment, has l(»ng been given 
u[>. It is the way to bring 

about the very " skehd-al 

‘ , Fu.. :^c,o. 

Hisullieuuicy we are try- 

■ , Kios. 3<)0, - AUaiiis Cmioh aiul Exeivising 

Ulg to cure. »llic ortlio- Ajiparulns tor Scoliixsis. 

p-e.dic ))ed ” treatment of 

fiu‘ earlier part of the last century has been exliauslivcly tried and 
f'umd wanting. Again and again deformity has been seen to iiuuease 
under treatment by recuinbency even when combined with extension. 

we cannot afhrm that the deterioration might not have been 
uuit.li more severe in the absence of recumbency. And undoubtedly 
bt {‘(U’tain rapidly “ collapsing ” cases, recumbency as a relief to the 
Unly-woiglit is a judicious method of treatment, whilst energetic 
uuis.sage and general nutritional measures are being carried out. 

We may sum u[> by saying that — 

VOL. 1 " 2 k 
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(a) lutennittent recumbency is indispensable, 

(b) It may be advantageously combined with passive correction. 

(c) In certain cases temporary continuous recumbency is 
indicated. 

(d) Tlie number of such cases is less numerous now than 
formerly, because many of the indications met by recumbency 
are now b(^tter dealt with by tlie use of supports, 'Die adoption of 
e.itlier tlie prone or supine position dcpemls upon the typo of scoliosis. 




Fiu, 362. 

Kh 5. JiOl. -AVoUrs (.’rafllt! or Glissou’s Fn;. tlic TiKidiorl 

in wliioli it, is used at 

The late William Adams designed a useful combination of coucit 
and exercising apparatus ‘ (Figs. 359, 3b0). In lateral decubitus 
Wolffs suspensory cradle, or Gli.sson’s sling (see Figs. 361, 362), 
is useful. In slight cases of scoliosis partial recumbency in a Ward’s 
reclining chair (Fig. 363) is of value. 

.During sleep the bead must be kept low, and a firm pillow 
placed beneath the ribs on the convex side. It should, however, 
be remembered, as shown by Schultliess, that lateral pressure 
' Proceedings of Med. Sac. of Lowlouy vol. I. 
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applied at the mid -point between the sternal and spinal attach- 



Fl<i. 3611. WartPs Reclining Cliaiv, 


iiients of the libs, increases the rotation of the vertebnc. To 
be ehective it should be applied at a 
point, just outside the angles of the 
i‘il).s. infants with scoliosis are best 
('(irriod about on a wicker tray (Kig. 

3. Postural Methods. — The patient 
is taught to walk, stand, and sit 
pro])eiiy. The use of both arms 
<*<[iially should be enjiuhied, and regular 
♦billing fur a quarter to half an hour 
daily is useful, l^itients who haliitu- 
ally stand at ease should be corrected, 
and if there is sliortening of one leg 
it is to be remedied by a cork solo, 
lu eases of primary lumbar curvature 
Volkrnann’s ol)li([ue seat (Fig. ‘>64) is 
useful, although Schultliess decries its 
(uiiployment. 

In scoliosis one of the most im- 
p»)rtant questions is the acxpiisitiou of Fio. 364. - Volkmanirs Oblique Seat 

proper sense of balance and a f v*' 

ouKj appreciation of what is the iip- 

*‘iobt position. In many cases it is useless either to tell tlic 
i»atieiits what to do to attain these objects, or even passively to 
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place tliem in position. For, immediately tlie authority of the 
surgeon is withdrawn tliey relapse at once into laulty positions. 
The only tiling to do is to convince them by ocular demon- 
stration of their faults, and enlist tlieir co-operation in overcoming 
them. For this purpo.se tlie author has found the following plan 
very useful : — 

'IV) drill the patient back to the ujiright })osition, her body 
should be bared to the top of the gluteal cleft. For the instructor’s 
guidance the position of the tips of the spinous processes is indicated 
by marks on the skin, and for the j)atient\s guidance a thick lino 
is traced down the sternal notch to the symphysis pubis. The patient 
is placed opposite a perfectly vertical mirroi*, and told to stand 
up straight. Her attitude is then corrected by comparison witli 
a plumb-line adjusted to the gluteal cleft. She is then told to 
walk up and down the room, v'ome back into ])osition, and again 
as.sume the er(?ct posture. The instructor once more makes the 
needful correction. Tliis is repeated again and again as a legular 
daily exercise, until the patient learns and knows absolutely 
what the upriglit position is. It is evident that whole-hearted 
co-operation on her part is essential, and if this ho secured half 
the dilficulties are ovei*. But a tlabby, indolent, or careless girl, 
who takes no trouble, is often bopelCwSS from the first, and may 
bo later the victim of corset- makers. 

Massage. — ]\Iassage is of miudi importance in the treatment 
of spinal curves. It is no now thing, and latterly its systematic 
carrying-out has Ix^come an integral ])art of treatment. Its airiKS 
are a general .strengthening and development of the mu.scles, and a 
stimulation of nutrition by interchange of mctaliolic products. It 
therefore aids materially in the diminution of the deformity. 

Swedish or muscle massage was espcciidly taken up by Laiulorcr 
in 1887 for scoliosis, and has since attaincil an extraordinafily widespread 
use. In many modern Orthopiedic Institutes all .scoliotics are regularly 
massaged, although it is doulitful if the Swedish plan of paying more 
attention to the supposedly \veaker side is theoretically sound. 

There is nothing special or peculiar to Swedish massage save that 
in Sweden a combination of massage with active and passive gy mn.nstie 
movements has been elevated into a sort of “cure all” cult liubbing 
and exercises are a.s old as the hills, and the Swedish advocates 
have been rather more systematic, and that is all. A great 
deal of charlatanism has masqueraded under the name of Swedish 
massage, chiefly due to the fact that legitimate practitioners of tlu- 
healing art have not sufficiently impressed on the public the value 
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muscular development. Because the value seemed so obvious to the 
surgeon it does not follow that it was equally appreciated by the public. 

Massage. — The manipulations of massage consist of : — 

1. Effleurayfi. — Slow, snjierficial ru))bing with the palms from 
periphery to centre, the shin having been greased. 

2. Maasage afridion . — A deeper and more forcible variety of above. 

3. Pdrissage . — As far as possible an individual muscle is picked up 
and kneaded. 

4. Tapotiifjfi. — Beating, with either the closed fist, Hat hand, or 
cupped hand (as in clapping). 

In the Swedish system, shampooing is combined with passive 
movements, and to a less extent with active nuivements. It would be 
out of place here to go into rleLiil. For example, under the Swedish 
system the tapotage above mentioned becomes elaborated into : — 

Tapoltujr. -- Muscle tapping : — 

(a) Hacking. — 1. With finger ti})S. 

2. With ulnar surface of little finger. 

3. With ulnar border of whole hand. 

4. With dorsal surface of three inner fingers. 

(/>) Clapping. — 1. (^uick and superficial. 

2. Blower and deeper. 

(f) Beating. — Fist half-closed. 

Wo have all been practising Bwcdisli gymnastics from our birth 
onwards, only, luckily, until we meet a professor of the “ system we 
arc unaware of the fact. 

4. Exercises or Gymnastics, Passive and Active. — Their 
objects are to improve the Hexiiulity of the spiiu^ and to .strengthen 
certain groups of muscles so as to maintain the improvement. It 
is ibiuid ill practice that most forms of exercises accomplish these 
results simultaneously. 

In early ami slight scoliosis, gymnastics, whether passive or active, 
or lioth, are very u.seful, and in more advanced and severe scoliosis 
their tlierapeTitic value is greater still, ibr tlu^ muscles have to be 
‘levciloped sutliciently to neutralise the liaiidicaj) of a deformed 
^pinc — a severer task than the mere halanoing of a normal one. 
Muscular inellicieiiey is the condition to be dreaded and guarded 
'Against. It is a matter of common experience how scoliosis which 
lots been stationary for yi?ars takes a rapid turn for the worse, if 

any reason the mnscular energy becomes impaired; for example, 
some intercurrent illness such as typhoid fever or the weariness 
’in idental to pregnancy. 

In slight scoliosis, exercises may be depended upon as the sole 
^>a‘tliod of treatment, provided that a steady iiuprovemeni is seen. 
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If sucli improvement is not maintained after a fair trial, it must be 
assumed, as Lovett points out : {a) That the exercises are not 
good ones ; {h) That they are not properly carried out ; (c) Tliat 
the amount of treatment is insufficient; ((f) That the case is too 
severe for purely gymnastic treatment. 

Exercises or gymnastics may be carried out either with or 
without the use of apparatus ; and when witliout apptiratus they 
may be either passive, where restitution is made by pressure with 
the surgeon’s hand ; or active, wliere the patient either resists force 
applied by the surgeon’s hand, or actively places himself iji siuth 
positions as to correct the deformity. 

Exercises by means of Apparatus. - - A remarkable and 
somewhat incomprehensible diversity of practice exists in this 
respect in difleient countries. On the Continent, and especially 
amongst the followers of Schulthess, tlie use of nieclianical 
appliances for active and passive exercises, and for intermittent 
correction, is widespread. This is less so in France, and least so 
in the English-speaking countries. In l^ondon, undoubtedly, this 
branch of orthopicdic tlierapy has been neglected in tlie past — a 
state of affairs requiring reconsideration. It must be remembered, 
in extenuation, if sneli is necessary, that the practice oi' a speciality 
is to a certain extent Inased by the general consensus of non- 
s^jecialised surgical opinion ; and in England tlie refusal to submit 
to fads and systems may have at times stood iii the way of 
genuine progress. Then, the utilisation of expensive, highly complex, 
and numerous appliances requiring constant skilled suj)ervisioii 
can only be practicable in some form of “ Institute ; ” and tlie 
“ Institute ” conducted for gain is an idea to which we are averse. 
It has been said that there is no instrument like the human hand 
— perhaps so — but there is no instrument that tires like the 
human hand. Then, as to accuracy — > the mere" term, with 
mechanical precision ” indicates the superiority of apparatus. In 
any case we are bound to accept, that intermittent correction 
worthy of the name is frankly impossible except by mechanical 
means. Of all possible nnvins of attacking scoliosis we can conceive 
of nothing more valuable than the performance of active exercises 
by the patient, whilst mechanically forced into the corrected oi' 
over-corrected position. We do not say that they are reasonal.)le or 
suitable for every case, but just as a varus may be cured by being 
made to functionate in a position of valgus, so might a scoliosis 
be cured if it were possible to force the spine to functionate in an 
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over-corrected position. Unfortunately it is not completely pos- 
sible, but by means of machines it is more nearly so than by 
other methods. 

The utilisation of mechanical appliances for the treajtment of 
scoliosis has been brought to a very high pitch by Schulthess of 
Zurich. In doachimstars Handhnch, 5. Lieferiing, pp. 1104 to 
1153, he describes and illustrates nine machines of liis own, and 
three others, by means of which all varieties of curvatures can be 
attacked. We refrain froiii illustrating them here, because an 
installation of this cliaracter is so ex])ensive that it can only be of 
interest to a very special clinic. A few remarks, however, may not 
be out of place. 

Schulthess’ body-hending apparatus No. 1 is very useful for dorsal 
curves ; the patient flexes the body laterally in the direction of increase of 
the dorsal curve. In doing this she raises a weighted pendulum. The 
pendulum swings to the opposite position, and thus she passively 
corrects or over-corrects the dorsal curve. The position of the shoulders 
can be influeucetl, and pressure l)rought to bear on the ril)-prominence 
at the same time. Also, modifications can he introduced by arranging 
tlie j)cndulum asymmetrically to the body stem. In this appliance the 
shoulders are fixed to a cross-bar screwed to the pendulum shaft, so that 
the ])ody moves with the pendulum whilst the pelvis is fixed. 

In another appliance the pelvis and lower extremities move with the 
pendulum, the shoulders being fixed by the patient grasping overhead 
horizontal bars, or by means of a shoulder strap; or the mobilisation of 
the lumbar curve may be combined with active shoulder-raising exercises 
calculated for active redression. 

Exercises are prescribed for ten minutes several times a day. At 
each al)out 300 double oscillations are carried out. 

In the “ 8chulterschiebca{)parat ” the pelvis is fixed, the spine moder- 
ately stretcheil by head extension, and {a) the patient laterally pushes 
with the shoulder against a j)ad, thereby raising a weight, or (/>) the 
shoulder pad» is fixed, and the patient has to raise a weight by laterally 
disj»laciug a pad resting against the side of the thorax. It is clear tliat 
if the pad is resting in the concavity of a dorsal curve, in order to raise 
the weight the patient must actively reverse this curve. 

The body-bending apparatus. No. 2,-— still on the pendulum principle, 
-but in which the patient performs antcro-postcrior movements, is very 
useful for kypho-scoliosis. 

lie has further an appliance for directly combating rotation; and 
based on the observations of Delp^che, Fischer, Spitzy, Ivliipp, and Lovett 
on the etVeots of the horizontal veraiis the vertical position, he has devised 
‘Ui appliance for exorcises in the prone posture. 

We are quite aware that such extremely brief mention of 
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Schultliess’ valuiible appliances can be of little practical value save 



Fii;. A. patiiMit with Left Lumbar Scoliosis, Fio. -Lan^fc's Method of treat- 

pn.'parcfl lor Trcatnuuit hy Laiigo’s iiictluxl iii" Ixilt liiiuihai’ Scoliosis, which 

and ai)[)ar:itii't (Laugc). actively converted teiii|)orarily into 

a Right Lmnlijir Scoliosis (Lange). 

as indicatiui^r the lines on which scoliosis is being attacki^d ; and we 
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fool thill at prosont it is more advisable to call attention in detail 
to less costly and compliciited apparatus— such as tliat devised by 



Scoliosis ; sco text 


cxplaiuilioo see text (Ijange). 


ih(j inoiiopoly ot the well-to-do. J-anges ideji is to utilise simple 
'•••d inexpensive iiiipliancos, such as can be prepared anywhere, for 
“otli iictive and passive over-correction. 

Kor example : — 




506 


STATIC DEFORMITIES 


i. A left lumlwr scoliosis may be actively over-corrected into a right 
by the patient standing with the left foot on a block, and raising a weight 
by pressing down a stirrnp with the right foot. The hands grasp rings 
above the head (Fig. 36G). 

If a right dorsal, left lumbar is present, care must be taken that the 
dorsal curve is not adversely influenced. To prevent this, it is the left 
hand which gras])s a ring above the head. Or, the same eftect is obtained 
by suspending the liead in a Sayre’s sling during the exercise (Fig. 367). 



FuJ. 369. — A Total Scoliosi-s suiUl)le lor Lanjio’s Method of Tivatoient, 

.shown, over-corrected, iu the next figure (Lange), « 

Or, whilst exercising, the dorsal curve may be held more or less corrected 
by a carefully modelled wire and celluloid .shoulder-ring, kept tightly in 
place by a strap ronml the opposite ribs (Fig. 368).‘ 

ii. A left total curve may be actively corrected into a right by the 
patient displacing to the right a pad resting in the right loin, and in so 
doing raising a weight (Fig. 370). 

iii. A total scoliosis, in which the shoulders are fairly level, may, 
after treatment, show the shoulder on the originally convex side, sUinding 
too low. To obviate this, active shoulder-raising exercises are performed, 


* Zeitsnhr. J\ orlh. t'hir. Bil. xviii. Hefte 1 and 2. 
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whilst the spine is held forcibly over-corrected. Lange secures this 
in the way illustrated in Fig. 371. Pressure is exerted on the con- 
vexity of the curve by inoans of a belt and pad, and counter-pressure on 
the pelvis and base of neck, thus reversing a total left into a right. The 
])atient is seated on an oblicpie seat. The pad on the ribs is arranged to 



Fig. 370. — Active Convctioii ot ;i Left Total Heoiiosis. For e.xpl.iuatioii .see text 

(Lunge)- 


give rise to detorsion. The active exercise is carried out by raising a 
weight with the left hand. 

iv. To take the case of a right dorsal, left lumbar curve. Lange 
passively corrects the lumbar curve by the oblitpio scat, pressure and 
counter -pressure ; then he actively over-correct s the dorsal curve by 
making the patient raise a weight by pushing up the left shoulder. This 
is done by contraction of the right erectors of the spine and of the left 
shoulder raising muscles (Figs. 372, 373, 374). 

V. A simple apparatus for active detorsion (Figs. 375, 376), by which 
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the patient, with pelvis fixed, raises a weight by actively rotating back- 
wards the sunken ribs against pressure. 

vi. An appliance for strengthening the back muscles. In this the 
patient raises a weight by extending the spine against the [jrcssurc of a 
neck-sling (Fig. 377). 


Lange also employs means of a somewliat similar nature for 



Kif;. ."i/l. A Left Tolfjl Stoliosis, witli tho shonld^-r too low on tlit; loft or convex side, 
lieing trcfitcil for inccmnlity of the of llie slionMins. 'I’ln? cnrvjitnre is over- 

coiTected (Lange). 


periods of passive over-correction. It is tru (3 that in several of tlic 
above exercises passive (n^er-correctiou is effected, but it is in con- 
junction with active exercises (cf. Exercise IV. p. 507), and like all 
active exercises for scoliosis can only he employed for Inief periods 
on account of the fatigue produced. It is possible, however, to 
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submit a patient to passive over-correction ‘ for a matter of some 
lionrs daily. 

vii. The patient lies prone on a padded board, which has lateral 
rails for the Jittach merit of belts or straps and tlie fixation blocks. For 
example, Ave take the case of a right dorsal, left Inmbar scoliosis to be 
ovcr coiTccted into a left dorsal, right lumbar." The patient is fixed by 
the padded blocks clamped to the fr*amo, then the body belts are pulled 
taut until the desired correction is attaineil. And one hirther point must 



A Ui.nlit, Fltnsril, LumUar *S<‘oli<isis. oi‘ tlio Liitnliar 

(IiiAe l>y tlio Pivssure ainl (.'minter-Pmssurv (Laiij^e). 

be consideriMl. It is possible that the direct lateral pull of the body belt 
niight increase r ather than diminish toi'sion. To olrviate this, the laterally 
disi)lacing body belt (Figs. 378, 379) is su])plemented by a detorting belt 

' Of course it must he elmirly ])oriie in mind tliat when we speak of exercises for 
over-correction in cases of e.veu moderate severity, we mean oxerciscs tending to over- 
‘■orrect. Actual over-correction, for example, the conversion of a right rotation into a 
hdt rotation, is, save under certain exceptional conditions, inconceivable. Possibly, in a 
■^hght case very jwolonged treatment in the direction of over-correction niight, in fact, 
reverse or over-correct the curve. 

“ Of. also Figs. 37M, 379, ]). 514. 
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as in Fig. 380, the action of which is clear from Fig. 381. Lange 
increases its cflect by interposing a suitable cushion or pad between it 
and the rib -prominences, and by increasing the resistance under the 
prominent half of the chest in front. 

viii. For use at night Lange prefers in place of the Lorenz plaster bed 
one fashioned out of celluloid and metal. A plaster cast is made of the 
patient’s trunk. This is corrected by shaving down the rotatory promi- 
nences, and adding fresh plaster to the concave regions, and shaping. On 



Fio. 37;j. -A right »lors!i,l au<l left luinbur curve. Position urul App.'Uiitifs for ijiisiug 
the left .shouMer, so as to eorre<-t the right ilorsnl (Mirvt* (L.’mge). 

the model thus corrected an “ ectoderm ” is fashioned. This is composed 
of tow soaked in celluloid, dissolved in acetone. It is strengthened by 
metal strips, and finally upholstered. It is much lighter than the Loren/ 
plaster bed, and whilst more corrective is less restrictive, since the patient 
can shift somewhat, and yet cannot get away from the appliance (Fig. 382). 

Ill many instances the Zander apparatus is of service. The 
great objection to it is the cost. 

Active Exercises. — Their importance cannot he exaggerated. 
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The inaiutenance of the equilibrium and the sliape of the spine is 
a matter of muscular action and co-ordination, and wliatever 
temporary measures are adopted to straighten tlie spine, in the long 
run we must roly solely on muscular action to keep it straight, 
save in a few cases, as for example those severe ones due to 
infantile paralysis, where permanent support is often essential. In 
scoliosis tlie back muscles must be develope<l more than in the 



Fk!. *Tho Coi r<u?tioii of tlic dors:il ourvo, mid Tenipormy TraiisfornKition 

into II Itrfl, dors.'il eiirvo, by rnisiii}; ii Weight on I he Lel't Shoulder (Lunge). 

normal subject, since more muscular elTort is required to control a 
curved spine. That is, the muscle.s (ittached to a scoliotic spine 
are handicapped, and must be reinforced accordingly. Further, 
attention must not only be limited to exercises calculated to develop 
tlie back, and overcome the deformity, but general muscular develop- 
ni(3nt is essential, since eiTors of deportment and vicious positions 
are as a rule traceable to fatigue. 

Another point is that muscular, osseous, and ligamentous 
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development take place pari pami, as is sliowii by the study of the 
bones of persons following occupations entailing great exertion. 

In carrying out exercises the trunk is bared, so that tlie eflect 
of eacli may be noted. The heart and lungs should be carefully 
examined. The patientVs weiglit is ascertaineil each week ; if it is 
found to be diminisliiiig, tlien the exercises must be either moderated 



Fk;. 37(>. -Another uiclhnd ol' Artivu I.Vtorsir)ii 


or discontinued, or else some other cause, such as over-fatigue, due 
to school w^ork or otlierwise, be remedied. In girls, exmeises may 
need modification during menstruation. If it is found that a 
patient remains fatigued after tlie exercises, or becomes amcmic and 
listless, or is troubled by immori'liagia, the whole position should be 
reconsidered, and in such cases it may bo advisable to diminish tlie 
amount of gymnastic w'ork. 

Tlie duration of the exercise,s varies from a (juarter to half an 
hour in weakly patients, np to one hour or even two hours a day 
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ill the vigorous, and according to the strenuousness of the efforts 
involved. 

Active exercises should always be followed by a period of 
recumbency in tlie corrected position, lasting for an hour or more, 
on the lines already laid down (see Lange’s method vii.). They will 
retiuirc to be continued under personal supervision for some weeks 



Fki. 377. — Appar.itus and Exi^ri-iso for strengtheuiug Ihe Muscles of the Lack (Lango). 

or months, and after this can be carried out at home. But, it is 
not safe to do without skilled supervision until the growing period 
is past. 

Fixation of Pelvis. — Whether the patient is standing or sitting 
It is essential in. certain exercises that the pelvis should be fixed. 
A simple form of apparatus consists of a good-sized wooden platform, 
to which is fixed a strong vertical upright, and on this slides a 
horizontal arm carrying two wooden clamps capable of lateral 
VOL. I 2 L 
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adjustment. Straps may be added, passing round the patient from 
one clamp to tlie other if necessary. 

SurroiiTs 

Spinal supports have luit a small place in tlie corredire treatment 
of lateral curvature, and are to be regarded as a means of retaining 
the gain secured by other methods in some particular instances, and of 



Kf(;. — I’o-<i!.ioii and appajatus for correction of 

riglit aoi>al, left Uiinbar scoliosis (Laiij^c). 


atlbrding passive assistance in the intervals between exercises. Sup- 
ports fail, if relied on alone, because they liave littlt‘ corrective value. 
Starling with a spine which has lost some of its llexil)ility, they render 
it less tlexiljle still. They cannot coirect it any further, on account 
of the mechanical disadvantage under which they work. The area 
from which leverage can be exerted is too small, and pressure is 
often badly borne. Every spinal support must start from a fixed 
base, and the only place of fixation is round the pelvis, between th(} 
tiochanters and cre.st of the ilium. Even if what is known in this 
country a.s ]^h‘nsi’s apparatus is used, where additional bands of steel 
pass above tlie crests of the ilium, the area of the base of support 
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is not always sufficient to withstand the lateral thrust of the 



Fir.. JJ80. — Tlic “ Detoi ting '' Roily-Belt (LaDge). 

]i.s]»liiced trunk. Supports are not to 1)0 used in cases of early 



Fl«J. 381. — Diagram to illustratf Hit: Action of the “Detorting” Body-licit (Lange). 
This refers to a eoinlition of curvature tlie reverse of that in Fig. 3S0. 


'"tal scoliosis, or in cases of slight organic scoliosis, except for 
^v■eak, weedy patients who collapse between the rcdrcsscmcnts. They 
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are not to be fitted to any form of scoliosis if tlie improvement 



Ff(.. 382. — Lriiigc’.s Ei;t.o».Ienii of Celluloid.' 


jbtained l)y the exerc 



Fi(i. 383. — Adiinis’ Spiji.'il 
Support, m' Spring riatt^s 
ami Lace<l Shields, i Verti- 
c.'il Back Lev^r. 


ises is ijiaintainal in the inteivuls. Noi* 
.should they be used iu old-standiiij:^ structural 
cases, wliich have long Ijceii (juieseeiit. 

In cervical «.>r cervico-doi.sal cuives tla^ 
ordinary form of support is usele.ss, unless an 
occipital head-piece is added. 'J’his is rarely 
tolerated, and even then, a supi>ort, by ])re- 
venting compensation lower down, may Ix^ 
positively harmful. A spinal apparatus, 
however, should be used where destruction of 
the muscle ha.s taken place, as in infantile 
])aralysis. 

With the.se cautions as to the use of 
supports a word or two of description of those 
most commonly in use may be associated. 

The Spinal Support (Fig. 383), with its 
spring plates and laced shields, designed by 
William Adams, has proved of great value 


^ We do not approve of celluloid corset.s, on account of the danger arising from tire. 
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in certain cases in wliich the patient is not improved by exercises, 
or is unable to maintain the improvement in the intervals between 
the redressments. One sprinff plate and 
shield a act upon the prominence of the ribs, 
and the other laced shield and plate a' 
afford the necessary counter-pressure in the 
loin. Wlien sufficient response is made to the 
exercises, the use of the support may be dis- 
continued or lessened. The apparatus in 
appropriate cases lias given good results in 
the author’s practice. It is light, weighing 
about one and three (piarter pounds, sim])le 
in construction, and does not rcfpiire frequent 
visits to the surg(ion, as the adjustment can be 
|)erformed by any person of intelligence aftei* 
ilie mecbanisni lias been explained to them. 

Tlie ap]>ar}ilus fits eJosely to the yielvis, and 
a vertical back lover h, acting on the trunk 
rlirongli the axillary maintains it in 

extension. The effects of tla^ spring ])lates 
ami of tightening the huied shields are to pro- 
(liico a. detorsion force, acting in the reverse 
direction to the torsion of tla*. deformity. 

A simple support and an (dlicient reminder of the necessity 
of assuming th<^ corrected position is found 
in the spinal slays (Fig. .‘bSd) <lesigned by 
William Adams. 

in advanced stages of scoliosis, when the 
])atient suffers from pain and visceral dis- 
placcinont, some form of supiiort is necessary. 
Such conditions are sometimes met with after 
jiartnritiou in a patient, who lias been the 
subject of spinal curvature from youth. A 
useful support in such cases is the poroplastic 
jacket, particularly if it is streugtlicned by 
vertical steel bands moulded to the outline 




Fi(i. 384, — A'bmi.s’ Spinal 
Stays. Sttvl Bands 

on eitlitn’ Sidir of tlie 
Modian Lino })o.-sU-riorlv, 
oontimunl loniid the Body 
laterally, :iud tiM-niinatiug 
in Axillary Uiulolios, 'r'. 
To tin* ends of tin* latlor, 
shonlder-straps (/d' ;uv :it- 
ta-died, the length of wliieh 
oan 1 m‘ rv'gnlated at eit'. 


fn;. ;i85. -A Poroplastic of the figure (Fig. .*>85). Tlic plastev of Fai'is 

ir^t«!-supportr 

tractable and PaiuViii Cases gave rise to great expectations in tlie treat- 
'll Seohosis. iiient of scoliosis, but everywhere tlie same 

experience has been met with. Patients who have worn them for 
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months or even weeks, after their removal liave a straightened back, it 
is true, but when tliey discard them there is risk of increased deformity. 
Nevertheless, the plaster of Paris corset was a great step forward on 
account of the attempts which were made at redressment, with sub- 
sequent fixation. ( Jenerally speaking, the results of corset treatment, 
if carried out to the exclusion of other methods, are most unsatisfac- 
tory. Without exercises and massage, and with neglect of the muscles, 
atrophy of them and of the subcutaneous fat, and perhaps of bone, 
ensues ; and, after their removal patients hold themselves worse 
than ever. With much reluctance the advocates of corsets are 
forced to admit this fact. To-day corsets are only used for 
temporary fixation in the (Xivreeted position, and temporarily during 
treatment. 

Space does not permit us to describe other forms of corset, the 
patterns of wliich arc legion. • 

In considering the value and ])otentialities of any particulai^ 
form of corset, we must hear in mind whether it is designed 
to be — 

i. Simply supporting. 

ii. Corrective, and in this case i.s it 
(a) Pomovable ? 

(i) I rremovaljle ? 

i. A corset, simplj' supporting, such as a well-made pair of 
stays, may be of great value to a patient who is compellod to follow 
a sedentary occupation, and is unahle to give miieli time to mme 
curative or rational treatment. Sucli a su])port mu.st be light; 
fairly rigid, not unsightly, and comfortable in the sitting posture, 

A different support is needed for sevtire and ])rogressing cases. 
Here strengtli without undue weight is tlie desideratum. 

ii. The corrective and removable support we have already dcall 
with, and experience derived from redressment ami fixation in 
plaster of Paris teaches us that the permanent effect of the so-callevl 
corrective appliances is sliglit. They are in reality splints. 

Suspension. — In patients with fairly developed muscles and non- 
rigid spines, suspension for a few minutes daily from a horizontal 
bar is of service. It should not be employed in weakly people 
with long willowy backs ; as, on account of the fatigue caused, tin* 
back collapses immediately the ])atient ceases to hang by the hands. 
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Rapid Courection 

It is quite certain that in scoliosis an appreciable elongation of 
the spine is obtained by stretching out the less fixed curves. And 
if sufficient force is used a very considerable straightening results. 
Wiillstein has demonstrated this fact clearly by straiglitening out 
the curves in the scoliotic cadaver, by means of the same appliances 
which he uses for actual treatment.^ He noted that under this 
forcible extension very marked changes are observable in tbe inter- 
vertebral discs of the curved segment of the spine. Refore stretch- 
ing, they are compressed on the concavity and expanded on the 
convexity. During extension tliey elongate two or three times 
their previous depth on the. concavity, and become compressed on the 
(toiivexity. Thus, not only is the spine pai'tially straightened, but 
some of tlie structural changes disappear. 

Lovett niaintfiins that stretching by means of head-extension 
and fixation of the pelvis is not the most effective way of reducing 
curvature. Mo [loints out that no one attempts to slraighlon a lient 
lod by pulling the ends away from each other. Tf we wish to 
straiglitcn the slick we liend it over our knees, that is, we apply a 
“ cvosS“l)reaking stniiu.'* The amouut of fon’e which must be used 
to straighten a l)ent stick by pulling the two ends is very much 
greater than that used iii bending it against the knee. In a very 
yielding s]niie suspension will .straighten it materially, but it has 
comparatively little effect upon a badly bent spine. What is 
rcMjuired in these cases is first of all to get the spine as slack as 
l>ossible, and then apply the corrective force laterally. 

Lovett, therefore, di.spensc.s with traction, and attempt.s to straighten 
the spine by placing the patiejit in the prone })osition with the thighs bent 
at more than a right angle (to do away with the liiml)ar lordosis), and 
then applies the corrective force laterally. 

The prone method, hoAvever, docs not “ .slack ” a fixed scoliotic cin ve. 
And if the spine is not fimly Lovctt\s argument hardly holds, since wc do 
not straighten a kinked Jle?’ible wire across the knee, we pull it straight. 
Resides, if extension is used, that doe.s not imply that direct lateral 
pressure is dispensed with. In practice both are used. Then rapid 
correction is only a preliminary to the application of the plaster jacket, 
and surely it is wiser to apply the jacket with a view to the comfort of 
die patient when .she stands erect afterwards. Lovett - .says : “ Corrective 


^ Joacliimstal, Jfundhuch /. oi'th. Chir, 5. Lief. fig. p. lOrif). 
- LaL Gurv. of the. Spbic^ p. 153. 
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jackets should be applied to the patients prone, and preferably with the 
legs Hexed, as this diminishes the physiological curves of the spine, and 
further simplifies the problem/^ We cannot see that simplification in 
the way of olditeration of the normal physiological cui*ve is simplification 
at all, unless Nature’s curves are an error. But the strange point is that 
other surgeons deem it necessary to preserve carefully the very lordosis 
that Lovett endeavours to neutralise, because they find that unless this 
is done, the patient cannot ]X)ssibly wear the jacket owing to the distress 
caused therel)y. 

The author can see no reason to sacrifice the direct pull on the spine, 
obtained by suspension, to the indirect application of force to the spine 
by pressure on the pelvis and ribs. There is no great objection to the 
prone position, imr Hi', it is the best, but we fail to perceive the necessity 
for flexion of the thighs, and we believe that traction is essential to 
minimise the deformity. At all events we know of no demonstration of 
correction so thorough as that obtained by Wullstcin. 

As to the whole question rapid correction followed by the 
]daster jacket, it is ])ossible that the outlook in scoliosis would be 
l)etter if such radical means were adopted earlier in many cases. 
And it is probalde that the tendency in future will be to lix the 
spine by successive redressments in the best possible position from 
the first, and then develop the muscnlaturi', subsequently. We 
ought not to p(u*init sc'oliosis to run on to a more or less severe 
degree whilst trying milder measures. It is not, however, suggested 
that all r)r even tlie bulk of cases are suitalde foi‘, or need tins 
method. And it must l»e rememhored that tlio successful applica- 
tion of jdaster jackets for scoliosis in these special ways calls for 
care and experience. i\Iany considerations have led to the recent 
revival of this method. Throe may be mentioned. 

The outcome of experience gained in ( alot’s method of treating 
J’otts’ disease naturally suggested the idea of rapid correction and 
fixation on somewhat similar lines in scoliosis. Next, the wider 
acceptance of Wolirs views, that if the parts could })e partly re- 
plact‘d and made to functionate in a more normal position, adajitation 
of the osseous and other structures might be anticipated. JiHstly, 
unfortunately, many cases do not react well to other methods ot‘ 
treatment, and in (dd-standing fixed cases little improvement bas 
hitherto been ol)taiiied by them. 

Against the methotl it is strongly urged that atrophy of the 
muscles results from fixation. Still, it must be remembered that a 
plaster shell, however tightly applied, can never be so closely adapted 
as completely to eliminate the functions of the sjune, and the muscles 
can })e redeveloped. 
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In early rachitic cases, in congenital scoliosis, in certain rapidly 
progressive cases, and in the preliminary correction of cases not 
amenable to other methods, for example paralytic cases, this method 
has an obvious place. It is in the attempt, however, to obtain actual 
improvement in old-standing fixed cases, and the possibility of its 
early application in slighter ones, that the great interest of this 
methoil of redressnmnt and fixation in plaster of Paris lies. 

The method is by no means new. Since Sayre introduced his 
plaster bandage, of such undoubted use in caries of the spine, surgeons 
have been tempted again and again to utilise it in the treatment of 
scoliosis. In fact, after the experience of the older orthopicdists, 
there could lie no excuse for reviving tlie practice, except for certain 
definite inipiovements in technique. These are the more thorough 
correction of the spine, and the temporary use of the jacket, followed 
by careful and energetic after-treatment so as to strengthen the 
muscles. The moditicatioiis and details necessary to obtain the best 
results have boon thorougldy worked out by Wullstein. It is hardly 
correct to speak of a AVullstein method, since, as we have said, the 
applicat.ion of a })last(*r jacket whilst a patient is suspended is 
an old practice. Still, to him Jiiust be assigned the credit of intro- 
ducing so many improvements that the whole YU’oeedure becomes 
radically altered. 

lie scats the patient on a stool composed of independent halves, so 
that one tuber ischii can he raised higher than the other, and the pelvis 
tilted. 

Fuither, the seat is not level from front to back but sloping, the 
object being to maintain the lumbar lonlosis whilst the jacket is being 
iipj)lied. When we sit on the ordinary level seat the thighs are flexed 
at right angles with th(‘ trunk, and the lurabai' lordosis is more or less 
flattened out, or even replaced by kyphosis. According to AVullstein, a 
jacket applied with the spine in such a position la'ccnies intolerable to 
the patient ';dicn the. sitting posture is changed to the standing one. In 
other words, a jacket applied with the lumbar spine in kyphosis cannot be 
borne by the patient in the erect posture, because in the erect posture 
lumbar lordosis is essential. l|y sloping the seat, then, so that it is higher 
hohind and lower in front, the thiglis are only partially flexed and lordosis 
iu the lumbar region maintained. It might occur to the reader to do 
away with the scat altogether, but in the Wullstein method the seating 
arrang(jmeMts are really part of a very etheient pelvic fixation, the patient’s 
thighs l)cing strapped down to the seat.^ With the pelvis thus fixed, 
and the bead suspended - by chin and occipital straps, the spine can be 

^ See fig. 859, p. 105, Jo:ichiinstal, Jfandbitchf. orth. Chir. .5. Lieferung. 

2 See figs. 8C3, 864, ibid. 
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elongated and straightened, the amount of the pull being registered by a 
manometer. The force used varies from 50 to 125 kilogrammes. 

Rotation is overcome by direct pressure, where required, e,g. on the 
lower rilis. This is done by means of adjustable arms with pads clamped 
to the frame of the apparatus. The pads are left incorporated in the 
plaster corset. Further, means are provided ^ for controlling the position 
of tiie patient’s arms and shoulders. 

In short the spine is stretched, elongated, untwisted, and corrected 
forcibly in every possible way ; and this is done with the patient in the 
sitting position. 



Fk;. 'I'he Antlior’s Foi table Franif, uswl in th*: Kapiti Hcfliv.ssiucnt of Suoliosi.s. On 

the right seen tlie heail ainl neol; sling, on the left the metal eonnter-extensiou for 
the legs fiml feet, ami hetwiseii them tiie sti-i]>s of canvas. 


A ^'ery stout plaster of Paris bandage is applied, including the head. 
Later the skull-cap portion is cut away, and large apertures are made 
over the stomach and the sunken rib region to allow expansion during 
respiration. The bandage may be worn eight to ten days, then a second 
correction made for further improvement. The total duration of wearing 
plaster varies from weeks to months. 

The application of a definitely constricting plaster bandage is 
not free from risk. J3oth Lange and Wiillstein have proved tlie 
wisdom of keeping a sharp scal])el handy, having had quickly to slit 
up the bandage and resort to artificial respiration. Lange is so 
^ Fig. 864, p. 1061, Joacliinistal, 5. T.ief. 
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impressed by the dangers of the method, and by its disadvantages, 
that he has cpiite given it up. Bchulthess has had no personal 
experience of it. Tt is useful in certain cases, and it is to be treated 
as a serious surgical procedure. The immediate gain in length and 
symmetry is undoubted ; whether the gain can be kept up is still 
suh judice. Still, as we have hinted, the question really is whether 
a much earlier resort to this method would not be of value. 

As to Lovett’s method, the application while the patient is 
prone with the thighs Hexed and the lumbar lordosis abolished, we 



l’’n;. !3S7. - -Tin* jKiticiit is lixed in tl»e Fninie in Prom; iiinl Extemlnl l^ositimis. Tlic 
liinili;ir i nrvr is covrcotiMl by lilting llu* [ii*lvis, ;unl ]Mittii)g uioit* extension on tlie 
leg ami loot of tlic* eom avo .siile, ami iilaster of Paris is being aj>pli'.-«l to the trunk. 


laivo no personal ex])eriencc. We liave already given reasons wliy 
we do not think this plan is likely to he successful. Tlie author 
certainly lias used tlie prone position, but with the thighs extended 
and with traction and coin iter- traction — a procedure which has 
uotliing in common with Lovett’s. It is much more like Wiillsteiu’s, 
«ave that the pelvis is not inclined at all, and it is less arduous to 
the patient. This method is as follows : — 

The author’s method of spinal redressment in scoliosis : An iron 
frame (Fig. 386) is used, and is constructed so that it can he easily 
iolded for transport. The patient lies prone upon two pieces of 
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stout canvas four inches wide, attached to tlie upper part of the 
frame by straps. Traction is applied to tlie spine by assistants or 
by head, arm, and leg straps. By varying the pull on either leg, 
as required, the pelvis ^is tilted, so as to obliterate entirely or 
partially the lumbar curve, while tlie general effect of extension 
is to lessen the dorsal curve. Tt is well to place a small pillow 
below the abdomen or a dinner-pad made of cotton wool is used. 
This not only answers the purpose indicated but also lessons 



Fui. :;>SS. 'I'lie A^lvuil Momt'Ut and Method ot’ crji-m-.ting thi* Oorsfil and fiUiubar Curves, 
just Ih'Ioiv 1 11*.* under layi^rs of plaster set. Strips of iiiallraMe inui an- tlieii nioul<h*il 
and laid on ciUn-r Hank so as to stn-ngllien tin- jMcktd and prcvuut buckling, 'I'lu- 
sti’i])s .should lie so pl’ua-d :us to be out of the way <.if any window which may be cut 
in tiic j.»la.sb-r, when it has liardened. #■ 

lordosis. If the normal lumbar curve is increased, tlie patient 
com})lains very 'much of backache when the erect position is 
subsefjuently assumed. One or more assistants make pressure u])on 
the ribs so as to overcome, as far as possible, the lateral deviation 
and rotation of the spine, and plaster of Paris bandages are tlnm 
applied in the corrected position over a stockingette jersey ; tlui 
bandages must go well down on the hips, and the pelvic part of. 
tlie jacket should always be very strong ; above, the jacket reaches 
as high as possible on the trunk (Figs. 387, 388). The strip of 
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stout canvas wliicli supports the patient’s body is then cut through. 
After the jacket has dried sufticiently, the patient is put into bed. 
Some discomfort is often experienced for the next twenty-four hours. 
If too much extension force has been used, troublesome vomiting 
1‘iisues, but the author has been compelle<l to remove tlie jacket on 
one occasion only. On the second day after the a])plicatioii of the 
jacket, windows are cut over the ribs in the concave side of the 
dorsal curve, and the jacket is trimmed carefully at its edges. It is 
found that expansion of the “ concave ” ribs takes place if the 



Fk;. — '[’ll,* Jarkc-l coniijli'li*. On tlie Coiu*:ivc Skle ol’llu* Uorsiil Cum* a Wiiulow 

is I’ut t«» allow the Sunken Kihs to expainl. 


]>ressure of the jacket is removed from them, and this acts as a 
means of detorsion. 

The jacket is left on from one to two months, and then another 
is applied if necessary. When it is evident that the maximum of 
heiieiit has been gained by this method of redressing, vigorous 
massage of spinal muscles with carefully graduated exercises is 
carried out. The patient should take long periods of rest daily, 
;nul if she is unable to retain the improved position iu the intervals 
ot exercises and massage, then a light steel support is fitted for 
temporary use. 

The advantages of this method of redressing the spine are 
h s simplicity and safety ; the effects of extension of the spine, and of 
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pressure ou the ribs can be seen, whilst the force used is always 
under control. Its disadvantages are the need of several assistants 
and the temporary shifting of their hands while the bandages are 
being put on. Still, practice overcomes the latter small difficulty. 
Fairly successful results have been obtained by this method 
(Figs. 390 to 397), and the author advocates that its adoption be 
not delayed until the deformity has become severe. 



Fi<;. 300. ■ Photogi’i^jih <if tln'. of :i 

ffinal^: imtiont, agnl 21, bi-fojo tiv.'il- 
lurrit by tho .antlior’s j)liist.e»' luotboil. 


Fli;. 391. — Till* saint* ])ittiinit iis in Fig. •’•90, 
corm-tioii tlu*. application "t 

fiMir plrt^ter jiu-kcts. 


Another metliod, but certainly not so effectual, of rapid 
reilrmcmnity is de.scribed by (.'hipault.^ In this method no direct 
attempt is made t^ overcome rotation, but lie argues that it 
is less important than one might suppose, since lateral deviation 
cannot be affected without rotation being also inlliienced. In tlie 
author s method, both lateral deviation and rotation are lessened 
by manual pressure. 

^ Manuel d'orth. urtihmle^ 1904, ]>p. 15f> and 





Fig. 394. 

'•’lirei* lific.ings tVoni the IvH’k of n. ageil 30 yi'ai's, aftt-r Fivo Convctions 

!U)d rhistuv Jiicki'ts. The iiuiximuni ilevisitinn (»f the dorsal spine has been lednced 
from 3 inches to inches, and the lumbar scoliosis is nearly obliterated. 
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Lovett states that the most favourable cases for forcible 
correction are curves affecting the lower dorsal and dorso-lunibar 
regions. Lumbar curves are not accessible to side pressure on 
account of the absence of ribs, while upper dorsal curves cannot 
be influenced l^ecause the axilhe prevent a suthciently high counter- 
point being taken. 

Care should be taken in selecting the cases, especially in 
liospital practice; and before the treatment is commenced the 
importance of following out the necessary after-treatment should 
be fully explained to and appreciated by the patient, and she should 
be prepared to place herself under supervision for a period of one 
to two years. 

Are the Results Permanent ? — 'Phis, of course, is a question 
which only extended experience can answer. But, as Lovett points 
out, “ the grounds tliat lead one to suppose that retention of the 
growing spine in a correct position for a suflicient period will lead 
to a change in the shape of tin* hones and to a permamuitly 

improved position are as follows: (1) (;lul)-foot may be cured 

by a similar proceeding ; (2) The lumes of the feet of some (diinese 
women become seriously mis-shapen by retention in an unnatural 
position ; (o) Wullsteiii produced bony changes in dogs by a few 
months of an abnormal position ; (4) The rcsearclies of Arijuthiiot 
Lane on the changes in shape of the bony skehdon of labouiers 
resulting from tlie habitual position of tlie load; (5) The remark- 
al)le chang(?s which the lower jaw undergo(‘s when, in Bolt's 
disease, the head is supported by a chin lever.” 

That the spine can be straightened by tliis forcible method 
and perhaps it is a mi.snoraer to use the term foicilde, since th(> 
patient ex])eriences little or no inconvenieiice — can he demonstrated 
by repeated X-ray photograplis taken in similar positions and from 
like points of view. ^ 

Schanz * states that there is no doubt that by a careful selection 
of cases and a correct carrying through of the necessary measures, 
one can retain the results of rajjid correction of scoliosis per- 
manently, and this agrees with our experience during the last three 
years. 

Correction by Open Operation. — The author has liad no 
experience in this direction. Operations liave been devised by 
Yolkmann,- which consisted of resection of the ribs on the concave 

* VerhoAuil. d, deutsch, Uesell.f. orth. Chir. Kojif/ress, iv. 61. 

® Berlin, klin, Wmhenschr.y 1889, 1. 
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side of the curve. TIis suggestion was carried out by Casse ^ and 
Jloke performed a similar operation, and obtained a fair 
amount of apparent correction. Hade** also resected the ribs. 
Tein)toniy and myotomy have long been abandoned. It should be 



BIacK Curve 9|3llO 
Doited Curve 30lGllO 

I’k;. .‘j9r. — Trrtf-ings nt'Cm vi's of tlo; Bad; <if K. C., lo yi'ai'.". 

Hi foiv and nttiT «>n«* «-on‘r«jtioii an<l jilastta' j.'Mrket. ^ 

pointed out that anicstliesia in a case of bad scoliosis may be 
dangerous, 

Eesection of ribs lias no detorsion effect on the spinal deformity 
and still further weakens the soft parts, and is therefore to be 
condemned. 

' Bull, de VAcad. Jtoyale dc mM. de Bflgiqiie^ Dec. 30, 1893, .Jan. 27, 1894. 

Zciischr. f. orfdt. Chir., 1896, 401. 

^ Amer, Jour, of Orth. Surgery, vol. i. p, 2. 

Klin, MiUeil. uml CentmlU.f. Ckir., 1903, xxxviii. 1046. 
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Congenital- — IT tlie resourcties of Tiijlnn are sonml, we liave often 
lK>eii treatini*', and with fair success, congenital scoliosis without 
lecoguising it. There is no pavti(*ular reason why a wedge-shaped 
vertebra deptaident on congenital caustjs should present greater 
olistai^les to treatment than when tlie did’oriuity is acquired. In 
the milder cases no departure from the principles of treatment 
alrojidy laiil down is called Ibr. In the severe cases much may 
l)(i done by setting up an abriii»b compensatory curve, as near 
tlie deformed vertehra? as i)ossible. This is a |>rinciple that is 
applicable not only to congenital, but also to acquired cases. It is 
useless to attempt to attack directly a severe shaip sti'uctural bend, 
but, as Lange advocates, much may be done to neutralise it by 
inducing compensation. Scliulthess also agrees that by keeping 
the priinarv; curve short a good general outline of the whole trunk 
may he obtained. 

TTiose cases, presnniably due to intra-uterine malposition, and 
recognised at birth or soon after, can be successfully treated by 
jxjstural methods. 

In older children temiiorary Jixation in plaster of Paris may be 
of great value, especially if applied with a view to the formation 
of compensatory curv(js. Many of the evil results in congenital 
scoliosis can be obviated by a recognition and recti li cation of the 
accompanying conditions, for example by removal of cervical ribs, 
and dividing the attachments of the scapula to the spine in 
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Sprengel’s shoulder. Wedge-shaped vertebrie are naturally beyond 
the reach of surgery, although, as Perrone has suggested, possibly 
something may eventually be attempted in the case of unilateral 
sacralisation of the last lumbar vertebra. 

Rickets. — It is comparatively rarely that a rachitic scoliosis 
is seen while the bones are yet soft; but at that time the treatment 
is obvious. I’he infant is to be jdaced recumb(*nt in order to avoid 
the detoniiing ehect of the ))ody-Aveight. An appro|)riately modelled 
plaster or other form of oithopa^die bed, with weight extension, is 
the best apparatus. The prophylaxis of rachitic scoliosis c»»jsists of 
an anti-rachilic regime and prompt treatment of tlie acconipaiiying 



ky[)hosis. It is a 
good [)lan to carry 
c 1 1 i 1 drei i , uii der two 
years of age, af- 
f(*cted with' rickets 


Kid. — W. Admiis’ Tr:»y iti treat in, u 

kaeliitu: 


in ti wicker tray 
(Fig. :P)8). 

After the iloriil 


stage of rickets is passed, mucli may be done during tlie growing 
period by corrective exercises and hy passive over - correction 
during the night. And in treating rickety spiin's one slioiihl 
constantly bear in mind that thos(.‘ exercises, wliiclt raise the 
tension of the longitudinal .spinal muscles, have the same efiect 
on the softened spine as ineieasing the l)ody-weiglit. Tin? latter 
factor is most productive of deformily in rickets. 

When the deformity is severe, much may be done to imjuove 
the general shape of the trunk by encouraging comjKuisation, as in 
congenital scoliosis. According to the predilection of the surgeon, 
forcible correction and ])la.ster will 1)0 used ; or else, mecbanica) 
correction on the lines advocated by Schulthess and J^ange. The 
development of the muscles is all- essential. We have so often 
referred to this point tliat we need not labour it here, except to 
remark that in severe fixed cases it is so constantly neglected. 
Great improvement in the general carriage of tliose cases is obtained 
by appropriate exercises. Whatever methods are adopted the 
duration of treatment is very prolonged — years in fact. 

Constitutional. — Underlying this form of scoliosis is a condition 
of skeletal inetticiency. We know, however, that an oblique pelvis 
may or may not be followed by scoliosis, the determining factor 
being presumably the yielding condition of the muscles, ligaments, 
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and bones. In treating these cases, therefore, we must take fully 
into account this weakness of the skeleton. It is foolish to over- 
load by exercises a spine already sulficieiitly taxed by the ordinary 
daily routine. Exercises are of great value, but with certain 
restrictions. At first those performed in the recumbent posture 
should be selected, so as to obviate entirely the effect of the body- 
weiglit, and they should not be pushed to the point of fatigue, but 
sufficient intervals of rest and recumbency must be permitted, 
fn speaking so cautiously we are alluding to incipient cases, where 
[uognosis is notoriously dillicult. In others, when observation and 
history show tliat no rapid change is going on, we may at once 
start on morti energetic and corrective treatment. We do not think 
that Teschnor’s ^ heavy weiglit-lifting has a place in the treatmiuit 
of scoliosis. 

In the adolescent form, in 'its early stages at all events, 
exercises must be carefully graduated and their effects noted. If 
the curvature is increasing they must be regarded as unsuitable or 
excM.'ssive, and reliance must 1)0 placed more ou passive over- 
(Mjrrec.tioii, whilst tlie general weakness is combated by hygienic 
measures. We mean suital>le food, fresh air, plenty of sunlight, 
baths, massage, change to the country or seaside, and tonics. 
Sciiultliess speaks well of jihosphorus in these cases, although he 
says it is not so useful as in rickets. For our part we are by no 
means convinced of the efficacy of this drug as usually administered 
in bone-conditions. Possibly some of the modern so-called organic 
preparations may prove of niorti A^alue, but for the pi'osent we prefer 
such medicaments as cod-liver oil and iron. 

It is dillicult in many cases to reconcile suitable treatment for 
this form of si’oliosis with the (‘onditions of scliool life. It may 
often be necessary to saiirilice schoid altogether in the interests of 
tlie child’s physical deviilopment. 

As to the nature of the exercises advised, it di^pends not only 
on the type, but on the stage of the curvature. Further, they must 
iHi modified according to the way in which the patient is occupied 
in tlie intervals. And in every instance exercises should be followed 
l\y a period of rest sufficient to Jieutralise any fatigue. Special 
‘■are is called for in these cases, in order to prevent the patient 
lapsing into faulty positions in the intervals between the exercises. 

' Teschnev, Tram. Am. Orth. Ass. vol. ix. ; of Surg., Aug. 1895. If 

I'escliner’s views arc correct, we liave only to increase indefinitely the weight to be 
lilted to straighten out any curve — a pro]»osition very dillicult of acceptance. 
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The assumption of an habitually bad position in a constitutionally 
predisposed case leads to postural scoliosis. 

This last remark leads us to the consideration of occvimtion ” 
scolioses. Unless they develop during the period of active growth 
they are rarely of grave importance. Tlius, as we have seen, the 
effect of occupation in a growing girl may lead to severe deformity, 
wliereas the nature of tlie calling seldom causes deformity in a 
well-developed adult. This is a different matter from the intluence 
of occupation on a scoliotic patient ; and it should be considered in 
every such case. As a general rule all sedentary callings which 
are likely to produce kyphosis are bad, //.//. the kinds followeil by 
clerks and ty|unvriters. 

In Static Scoliosis the pelvic obliquity must be corrected. 
Tills is not ahvays an easy matter, neither is it usually in itself 
curative. The scoliosis still remains to be attacked on tlie general 
principles already discussed. We may remark liere that the, 
iiiteiitioual production of a pelvic oliliquity as a methoil of treatment 
is useless. Tlu* patient simi»ly compensates for the thick sole by 
ilexion at the hip and knee. Volkmanns oblique seat (Fig. ‘164) 
has, however, a place in treatment. 

Asymmetrical positions due to errors of refraction, torticollis, 
and other eauses, require careful attention. 

Paralytic scoliosis is not to he d(?spaired of. (Jorrectiou liy 
extension and manual pressure followed by tw'O or three wrecks in 
plaster, may be einjdoyed iu many cases. Light supports are often 
valuable, and an occipital head-piece is sometimes of distinct 
advantage. Schulthess has used a double crutch-siqiport, allowing 
lateral bending towards the jiaralysed side, and when the patient 
attempts to bend towards tlie healthy .side the appliance locks. 
This is a rational idea, for the paralysis is rarely complete ; ami, 
as tlie author has shown elsewhere,' if the paralysed jnuscles are 
guarded against stretching and encouraged to contract they show 
a marked tendency to recovery. Massage, electricity, and exercises 
are not to he neglected. 

The treatment of hysterical scoliosis calls for no special 
comment here. Ischias scoliotica may be lieneiited by temporary 
fixation in tlie deformed position. 

Cicatricial scoliosis, occurring after pleurisy and empyema, is 
not suitable for forcible correction on account of the condition of 
the lung. Careful treatment directed to expansion of the lung is 

* Surgery of Paralysis, p. r>0. 
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called for; and if tlui chest condition does not contra-indicate it, 
gentle x^assive mechanical correction of the spine may he tried. 

Cicatrices are treated by division of the scar, l)y plastic 
ox^erations, and hy injections of thiosinamin. 


Treatment of C-LiNicAir. Tyfks 

TREATMENT OF ‘‘TOTAL” SCOLIOSIS 

While total scoliosis is not necessarily an early or coinniencing 
scoliosis, still in a large xm>X^i>rtioR cf cases it is so. For this 
reason, and on account of the relative simplicity of the ])rol»lem, 
much satisfaction may he anticixiated from treatment.’ 

In the very earliest, or called by some “ functional ” cases, 
there is no lixation, but merely a restriction of lateral flexion on 
tlie convex side. This is the clue* to follow in selecting exercises. 
We advise tlie following : — 

Itcpcatcd Lateral flexion to the convex side, the xxdvis )>cing fixed ; 
re[)oat tins with x^atient recumbent as in Fxcrcise X. (p. o,’52) — the 
convi^xity of the curve is to be uppermost so as to strengthen “actively ” 
the muscles of this side. The x>atient may then reverse her position, 
and witli the convex side undermost allow the body-weight to stretch 
passively the concave side. 'Fhe trunk circling Exercises Y. (p. olT) and 
XL (j). of) 2) limited to the convex side are also useful; while Exer- 
cise 1. (p. 540) and general setting U|) drill, although less .sx>ccific, ai'c 
indi.sjien sable. 

It may be mlvisablc to maintain passive over-correction for a 
time in the recumbent x^osition during the intervals between tin* 
exercises. I’bis may be very simxdy done by apx>roxiniating the 
shoulder on the convex side to the corresponding hip. A leather 
band encircles the thigh ; and another x>asses round the shoulder, the 
latter kept ^i’oin slipping hy being attaclied to a similar ring round 
the opposite shoulder, hy means of a hand across the hack. The 
tliigh-xuece and the band on the shoulder of the convexity are 
connected by a strap which can be adjusted." It is possildc, hut 
irksome, to carry out the idea in the sitting x^ositioii. 

Passive mechanical correction, on the lines advocated by Lange 
(pl>. 506-510), may be tried, but it has the disadvantage in total 
cases of tending to create S-curves. This is also true of correction 

^ Schulthe.ss claims that S7 to 96 per cent can be improvcl, iiu-hnling vS per cent 
of curcii. 

“ Joachiinstal, llandhuch f. orth. Chir. Lief. p. 1081. 
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in the prone position, as in Lovett’s method. The risk of setting 
up contra-curves is less if suspension is used ; although in strictly 
“ constitutional ” cases, suspension, if prolonged, stretches and 
weakens structures already enfeebled.^ It is, moreover, rarely 
needed. As a rule, if severe structural changes are present, the 
type is usually no longer total. 

The above remarks are fairly applicabhs too, to moderate 
post-rachitic total scolioses. Lut whilst rachitic softening and the 
accompanying muscular condition are ])rescnt, there is nothing 
better than slight over- correction in the ])laster bed, with an 
arrangemeiu added for extension of the head.' The general health 
is ke})t up by appropriate means. 

Congenital total scoliosis should be rapidly corrected. In the 
intra-uterine malposition group the correction should be absolute. 
Wlieii iiialdevelopment of the vertebrae is present, corniction aims 
at producing a sharp counter curve immediately above the vertebral 
anomaly, ami retaining the improved position in ]>laster of Paris. 


Lumbar Scomosis 

Lumbar scoliosis appears, as a rule, at a somewhat later age 
than the prectHling forms, and the patients are generally gills of 14 or 
1 o years of age. Although structural changes of more or less extent 
have occurred, yet excessive or even very considerable deformity, 
except ill a few rachitic cases, is quite exceptional, so that radical 
measures, such as rapid correction and fixation, are not called 
for. This is fortunati?, since the lumbar region, owing to the 
absence of ribs ami tbickness of soft parts, is not amenable to 
ilirect pressure. If, for any reason, fixation is decided upon, 
suspension or extension iluring coiTection is indispensable. 

As a rule, exercises to increase the mobility of the^spine, active 
and jiassive correction, ami tlie use of suitable stays or supports, 
will be effectual. 

Exercises J., IL, IV. Z;, and V. (pp. 5 45-0 47), limited to half 
a circle; and X. (p. 551) taking care that lateral flexion is towards 
the convex side, with the spine at the same time hyper-extended, are 
all useful. 

Suspension (XI V. p. 555) may be prescribed, while symmetrical 

' This does not apply to the use of the reclining couch with head traction which is 
just sulHcieut to neutralise the weight of the licad and relieve the spine. 

“ Cf. figs. SSfi-SST, .loachinistal, op. at. Lief. p. 1080. 
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arm -exercises are carried out. Tlie latter are useful means of 
mobilising and strengthening the spine. 

According to lA^vett’s researches, hyper-extension locks the 
dorsal region against side liexion, tlie lateral bending being almost 
entirely limited to the lumbar region. Side liexion, then, in tlie 
hyper-extended position is very important. A good way of 
attaining the same end is as follows : — ^'flie patient lies prone with 
a pillow adjusted under the sternum, so as to overextend the spine, 
Hexes the knee, and abducts the tliigh on the convex side, and with 
the hand of the same side grasps the leg above the ankle. She now 
endeavours to get the heel in contact with tlie shoulder. 

Schulthess finds in these cases the accurate lo(‘alising power of 
his body-bending ap])aratiis of great effect, lie says that in severe 
cases months may elapse with apparently no result, then quite 
suddenly mobilisation and improvement follow. 

Of lumbar scoliosis in static cases we have already spoken 

(p|.). 47o-477). 

hateral flexion with hyper-extension is of use in neutralising 
tlie lumbar elemmit in a. ease of multiple curves, as may be inferred 
from the above remarks. 


Ll’.mbo-dojj.sal 

'rii(^ ordiiiaiy eonstitutiona] type is amenable to treatment by 
extu'cises — active, passive, and those , advised for lumbar scoliosis 
([t. “).*)(>) are suitable, esjiecially No. (p. 0 0 2 ). For passive 
eonectioii, file “ redressing ” girdle given under total scoliosis may 
lie used. 

The siivere ihikety cases with some kyphosis call for forcible 
correction, a,nd fixation for a short time followed by exercises 
performed under suspension. 

On no 'jiccount must the weakened spine be taxed by lioavy 
exeredses or by weight-lifting (as advocated by Tescliner). A light, 
well-fitting sujiport and an occipital head-piece should be worn. 


Dorsal 

Speaking of simple dorsal curves of “ constitutioiuir’ origin 
Schulthess says : “ Tliese . . . mostly arueinic, slim maidens with 
weakly huilt bones, need in the most thorough manner a strength- 
ening treatment. We have, in the first place, to take care to 
•‘Strengthen the skeleton as rapidly as possible, the treatment of the 
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deformity being thereby delayed. School must under all circum- 
stances be given up, and intervals of rest enjoined in tlie day. 
Daily back massage is to be ordered. We must not tax the 
skeleton and muscles, and exercises are to be performed so far as 
possible under extension, so that the spine will not be any further 
pressed together. To aid the cure, the plaster bed in the 
redressed position may be used. 

“ These constitutions are not suitable for forcible redressment. 
If it be attempted, the children after the removal of the corset 
fall shockingly together, and in the subsecpient period a rapidly 
advancing deformity of the thorax due to increase of the curve is 
to be expected. Many such girls are not rarely brought to us, 
because they liave become progressively worse in corsets, and our 
treatment must be limited to the fixation of the existing condition. 
. . . We must l)e satisfied witlu very moderate improvement of the 
deformity.'’ 

With this admirable wo entirely agree, and it gives a 

very clear idea of what we mean by constitutionar’ ami by 
“skeletal insufficiency.” It further sliows how unwise it is to 
place reliance on any one system of treatment, and the great need 
for careful discrimination. 

In the slight simple dor.sal cases, in wliich no bony weakness is 
anticipated, or those in which this is prosumaldy recovered from, 
exercises on the lines of tliose laid down in “ total ” and “ dorso- 
luinbar ” cases may he selected. Further, those based on the self- 
correction of Lorenz (VI., p. 548) .should he tried, and iii kyplio- 
scoliosis tlie maiioMivre of Mikuli(‘z (VII., p. 548). 

Ill severe old-standing cases the (question of forcible correc- 
tion may be considered, but not unless ])ationt and surgeon are 
prepared for prolonged after-treatment. Failing this, the best plan 
is to over-develop tlie patient’s muscles, especially by horizontal 
bar and ring exercises. In tlii.s class of case ^eschiier has 
apparently attained good results, Init even liere we pref(‘r “ suspeii- 
sioii” to “loading” and overloading. If rapid correction i^ 
attempted, it should he by AVullstoiu’s or by the author’s method. 


The CoMFENSATEn Doiisal 

8o far, the problems of treatment dealt witli have been relatively 
easy ; we have had simply to confine our attention to the straighten- 
ing out of a single curve. Hut it almost goes without saying that 
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ill the double or S-curve treatment calculated to improve the one 
may tend to intensify the other. The object to be aimed at is cor- 
rection ; and this is unattainable witliout preliminary mobilisation. 
We have already referred to the disputed question as to which is 
tlie primary curve (p. 4.10), but undoubtedly the most diillcult to 
render mobile — at all events by mere exercises — is the dorsal. 
If we employ mechanical or rapid correction, the dorsal re}:,^^! has 
some advantage owing to the leverage a [lorded by the ribs. 

We must admit that many points in the treatment of this type 
— and this is the “ classical type, too — unfortunately yet remain 
to be formulated, and it is not easy to write dogmatically thereon. 
For instance, it would be ideal if one could place the patient so as 
to throw or tend to throw the luml>ar curve into passive over- 
correction, and in this jiosition cause her to carry out (*xercises for 
the dorsal curve. This might be possible if some arrangement, 
such as Wdkmann’s oblique seat (Fig. »>G4), could be depended 
upon to rcjverse the lumbar curve. However, Lange reverses the 
left convex lumbar curve by seating the patient as in Fig. ‘1G7. 
The left arm is now free for weight and pulley exercises calculated 
to reverse actively the dorsal curve. 

I hit, unfortunately, static scoliosis, intentionally ])roduced, is 
not So simple and regular as the diagram assumes, and Volkmann’s 
ol)li(|ue seat does not always effect what is desired.^ 

(luided by the same considerations, Hoffa modified the self- 
corrected position of Lorenz. Tlie ])elvis is made oblique by 
advancing (me lind) jind Hexing the knee. The full exercise is 
as follows : — 

(ft) 'I’he patient .stands in the Lorenz position (Exercise VIL, 
p. r.48). 

(/>) Advances the right linil). She thmi 

(/■) FJexe.s sharply the right knee, and presses hard with the 
riglit hand on the ribs. The left elliow is raised as high as 
]j<)ssiljle. Finally, she (a) reverts to position (?^). 

These exerckses .should be tried, Init they must he carefully 
''atched to see that they are doing what is intended. The flexion 
"1 the knee lowers the pelvis on that side, and is intoiuied to 
reverse th(irel)y the lumbar curve. 

Exercises of lateral flexion in hyper-extension are suggested 
hy Lovett. He claims that in hyper-extension lateral flexion (in 
the normal spine) takes place alnio.st exclusively in the lumbar 
^ rloach. Tlaudh.f, orth. Ckir. 5. Lief. pp. 97o, 108-1, lOSo. 
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region. It follows that lateral flexion exercises should favoui'ably 
affect the lumbar curve ; and at the same time they do not “ greatly 
increase the dorsal curve.” They may be performed either on the 
pelvic stand, or witli the patient recumbent, either lying prone 
or in tlie lateral position. The words do not greatly ” indicate 
the necessity for very careful watcliing and measurements in using 
this method. 

As a mobilising and untwisting or contra-rotating exercise, 
Xo. IV. calls for careful trial and study. It is explained on 
p. 546, and the rationale on p. .■»47. In the typical right dorsal, 
left lumljar curvatures the patient bends forward and rotates 
the shoulders clockwise, so as to untwist the dorsal segment ; then 
hyper-extends and rotates the opposite way so as to iiitluence the 
lumbar section. 

Another method of attempting “ active ” detorsiou we have 
described and illustrated in Exercise XIII., p. .152. The weight — 
a moilerate one that can be raised — re.sts on the sunken ribs. 
If the weight is very great this exercise will increase the deformity 
unless it (the weight) is transferred to the convex sale. Lovett’s 
re.searche.s ^ sliow that in a normal spine in the forward bent 
position (as in Fig. 414, Exercise XIII.) rotatifui in the lumbar 
spine is limited. I’resuining that this bolds good of the scoliotic 
spine, tlie favourable effect on the dorsal rotation will not Ixi 
accompanied by an nnfavouralde one on the lumbar torsion. 

\’’ery considera])le “ passive ” correction may be made by means 
of siin))le appliances such as that illustrated in Fig. .‘182 (Lange). 
The patient lies, as well e«)rrected as possilile, in this for an 
lioiir at a time. The tlioraciit belt thus arranger!, bowe.ver, is 
not rpiite free from reproach as far as rotation is concerned. 

It is clear, then, that in the S-curve corrective exerci.ses aie 
somewhat proldematical. Indeed, so much is tlii.s the case that 
.srjrne surgeons seem inclined, even in cases of moderate severity, 
to rlispcai.se with tliem and to ]»n)Ceed at once to rapid correction. 
It must bo remembered, however, that the results of thi.s method 
are (as yet) improvement only and not cure, and that ap])rf)priatc 
exercises are all the more e.ssential subseiiuently in order to 
maintain the improvement. 

Ill any ease exercises such as I., 11., ILL, V., VI 11., XIL, XIV. are 
moldlising, .strengthening, and thereby corrective; while XIV. is 
intrinsically corrective. Further, if the special mameuvres that 
^ I.ateritl Vurvaturn of the Spinr., y>. .‘{2. 
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we have been discussing hiil eventually to give satisfaction, 
daily intei’mittent correction in some such detorsion -frame as 
Hoffa’s or Schulthess’ cannot fail to do good. In this country, 
liowever, so iar there has been a desire to avoid elaborate apparatus. 
It is difficult to see why, as in reality they simplify the problem. 

Finally, even in moderate cases, much time is gained by rapid 
correction, and in severe cases it is often essential. We have 
elsewhere discussed this matter. The jackets are left on for a 
iiionth or longer, and renewed until no further correction is 
obtainable. 

When the plast(.*r jacket is discarded, exercises,^ massage, and 
recumbency must all be iiitelligmitly used. The patient’s hope 
now lies in the development of the muscles. And, finally, a 
.support - — either spinal stays oi- Adams’ is fitted until the 
iiiusclos have sufficiently recovered. ■ It is unreasonable to take 
a patient out of plaster and subject the muscles to prolonged 
work at once. Therefore recumbency and su|)porls have their 
place in after-treatment as 'well as exercises. 


(Jkkvjc’O-I )()i:sal Scoliosis- 

This form is diflicult to treat. Any eaiiso, such as torticollis 
or a cervical rib, must he separately attacked. In an early case, 
a s|»inal support, with an occipital head-rest, or a jury-mast after 
the Sayre pattern, may l»e of use in the intmval.s between exercises. 

TJie curve must be mobili.sed by Ilxercises V. and VI. (d) 
([), 547) ; and l)y arm exercises carried out under suspension. 

We have seen that in cervical ca.ses one of the w’orst factors 
is the marked overhanging of the trunk, compensatory to tln^ 
cervico-dorsal curve. An attempt sliould be made to neutralise 
this by an r.ppropriatc support, in the hope that the efforts of 
the patient to bring the bead erect will tend to straighten out 
the cervical curve. 


TuKATMKNT of THE (h.lNlCAL TYPES 

Tile actual treatment to be prescribed in the individual case 
dcjiends on so very many considerations that it becomes a difficult 

^ At first exercises arc to be done in suspension or iu rccunibeiicy, the body not 
''•‘ing over the end of the table. Later on they may he free and in the erect position ; 
’'ii'l lin.-illy over the end of the table. In the last position, the strain is groat. 
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region. Tt follows that lateral flexion exercises should fiwourably 
aftect the lumbar curve ; and at the same time they do not “ greatly 
increase the dorsal curve.” 'J'hey may be performed either on the 
pelvic sUiiid, or with the patient recumbent, either lying prone 
or in the lateral position. Tlie words “ do not greatly ” indicate 
the necessity for very careful watching and measurements in using 
this metliod. 

As a mobilising and untwisting or contra-rotating exercise, 
No. IV. calls for careful trial and study. It is explained on 
p. 546, and tlie rationale on p. 547. In the typical right dorsal, 
left lumbar curvatures the patient bends forward and rotates 
the slioulders clockwise, so as to untwist tlie dorsal segment; tlien 
hyper-extends and rotates tin? opposite way so as to influence tlni 
lumbar section. 

Another method of attempting “ active ” detorsion we have 
described and illustrated in E.vercise XlII., p. 552. The \veight- - 
a moderate one that can be raisctl — rests on the sunken ribs. 
If the weight is very great this exercise will increase the deformity 
unless it (tlie weiglit) is transferred to tlie convex side. .Lovett’s 
vesearelics ^ show that in a normal spine in the forward bent 
position (as in Fig. 414, ^Exercise XI 11.) rotation in tlie lumhnr 
spine is limited, l^resuming that tliis holds good of the scoliotic 
spine, the favourable effect on the dorsal rotation will not ho 
accompanied by an unfavourable one on the lumbar torsion. 

Very considerable “ passive ” correction may be made by means 
of simple ap])liances siicli as that illustrated in Fig. ‘182 (Lange). 
The patient lies, a.s well corrected as possiljlti, in tliis for an 
liour at a time. The thoracic belt thus arranged, however, is 
not ([uite friio from re]m)ach as fai’ as rotation is concerned. 

It i.s clear, then, that in the S-ciirve corria/tive exercises aiv 
soniewliat ]n-o]jleniatical. Indeed, so much is thi.s the case that 
some suiguiori.s seem inclined, even in case.s of modt*.rate severity, 
to dispense witli tliem and to protteed at once to rapid correction. 
It must be remembered, however, that tlie results of this method 
are (as yet) improvement only and not cure, and that a]>propriate 
exercises an* all the more e.ssential subser[uently in order to 
maintain the improvmiieiit. 

In any case exercises such as I., IL, 1 1 L, V., VIII., XI I., X IV. arc 
mobilising, strengthening, and thereby corrective; while XIV. i^ 
intrinsically corrective. Furtlier, if the special maiKeuvres that 

‘ Lateral Curcalm-t: of the Spine, j». o2. 
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we have been discussing fail eventually to give satisfaction, 
daily intermittent correction in some such de torsion -frame as 
Hoffa’s or Schulthess' cannot fail tf) do good. In this country, 
Ijowever, so far tliere has been a desire to avoid elaborate apparatus. 
It; is difUcult to see why, as in reality they simplify the j)roblem. 

Finally, even in moderate cases, much time is gained by rapid 
rojrection, and in severe cases it is often essential. We have 
oLsewhere discussed this inattei*. The jackets are left on foi- a 
month or longer, and renewed until no further correction is 
obtainal)le. 

When the plaster jacket is discarded, exercises/ massage, and 
recumbency must all be intelligently used. The patients hope 
now lies in the development of the muscles. And, finally, a 

support" either spinal stays or Adams' — is fitted until the 
muscles have sufliciently recovered.- It is unreasonable to take 
pati(mt out of id^cster and subject the muscles to |>rolonged 
work at onct*. Therefore recumbency and su})ports havci their 
V)lace ill after-treatment as well as exercises. 


Ceuvk’o-Dousal Scoliosis* 

This form is diflicult to treat. Any cause, such as torticollis 
or a cervical ril), must be separately attacked. In an early case, 
a spinal support, with an occipital head-rest, or a jury-mast after 
the Sayre pattern, may be of u.se in tlie intervals lietween exercises. 

Tlu* curve must be mobilised by Exercises V. and VI. (d) 
(p. 547) ; and by arm exercises carried out under suspension. 

We have S(ieii that in cervical cases one of the worst 1‘actors 
is tlie marked overhanging of the trunk, comjiensatory to the 
cervi(‘o-doisal curve. An attempt should he made to neutralise 
this l>y an rppropriate support, iu the hope that tlie efforts of 
the patient to bring the head erect will tend to straighten out 
the cervical curve. 


Tulatmkxt of the Clinical Types 

The actual treatment to be prescribed in the individual case 
hi|>euds on so very many considerations that it becomes a dillicult 

‘ At first exeroiscs are to be ilone in suspension or iu rccuniboncy, the body not 
vxiiiig over the end of the table. Later on they may be free and in the erect position ; 
finally over the end of the table. In the last position, the strain is meat. 
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matter to lay down specific directions. The cause, stage, duration, 
prognosis, and so on, have all to be borne in mind. Directions quite 
appropriate for a total scoliosis depending on “ occupation would 
be quite inappropriate for total scoliosis arising in the course of 
rickets. Still, some idea may be conveyed of the most likely 
methods to be of use, especially if the reader bears in mind that 
we are speaking of the treatment of clinical types, tlie ictiological 
factor being constitutional, unless otherwise stated. That is, we 
are dealing more especially witli the clinical types as seen in 
adolescent girls and lads. 

I>etbre doing so, it is es.sential to give a brief sketch of 
“ gymnastics ” and its therapeutical developments, with illustrative 
examples, to wliieh reference caj) be made. 


Gymn.v.stics and Exkucisks 

Tliey may be clas.siiied into — 

I. Active. 

(e) WUJutvf re.^Ufaiur. 

(h) With, irsisiffttrx. 

(a) The patient performs the movennmt which ih*. 
assistant resists. 

(j3) The assistant moves the part, whili^ the patiemt 
resists. 

IT. Passive. 

(ff) Masstff/r. 

i I/) Ma a lo/tH. 

1. ('0 Gymnastics and Exercises without Resistance.. — TTie 
patient, unassisted, at the word of coiniiiand of ihe instructor, 
performs certain movenieiits ; for example, extension of the anas 
above the head, or touching the toes witli the tips of ^he fingers. 

Exercises without resistance may be — 

(a) Of a general developmental character. 

(Ji) Selected and adapted to meet definite tluirapeutical I’equirc- 
merits ; for example, the treatment of scoliosis. 

(a) Gnicrnl Develoirmcnifd Ejxrciaes . — This is not the place 
to deal ifi ademo with exercises of this character. For detailed 
information any of the ordinary manuals on gymnastics may he 
consnlted. Eut since “ setting up ” drill can he made to play 
such an important part iu the prophylaxis of scoliosis, the subject 
must l)e sliortly referred to. 
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Tho most casual observor cannot fail to Tiotice the marked 
ilifference in appearance, gait, and bearing between the smart 
soldier and the sloiieliing, raw recruit, and a little rellection will 
sliow wherein this diiference lies. As we have already pointed 
out (p. 401), muscular movement of a co-ordinated character is no 
simple matter ; indeiMl, standing erect or lialancing on one foot, if 
one comes to analyse it, is remarkably complex. And the principal 
factor in this instinctive co-ordination is the education (d’ what is 
known as the “ muscular seuse.” Simple gymnastics start with 
the assumption of a first or fuiulamental position. The pupil 
Stands erect, heels together, toes out (although it is doubtful if this 
is wise ; see Flat Foot, p. 082), knees and hip-joints extended, spine 
symmetrical, and eyes to the front. At first sight it may seem a waste 
of time to teach anything so elementary, that is to say, to tell 
i\. patient to stand up straight. Vet experience ]>rov(js that many 
persons are (piite unable t<> adopt correctly this simple attitude, 
apart from any existing deformity, and have to be drilled and 
•‘(lucated accordingly. 

How dclinitely tho control of muscle action has to be learnt 
is well shown .l)y o))servations on the after-history of transplanted 
muscle (vol. ii. sect. xi.). ^lore or less wide movements are repre- 
sented in the cortex cerebri, but the re- presentation of individual 
muscles has to be acquired. Also the development of the individual 
muscles, by concent, rating nervous energy on the production of a 
maximal contraction, is the chief cause of the success of some of 
tlu‘ somewhat monotonous methods of physical culture. For 
example, it seems somewhat absurd for a pupil to walk, say, a 
mile to his lesson in Swedish gymnastics, and during tlie lesson, 
amidst other exercises, contract his ilio - psoas, say, a dozen 
times, since on Ids way to the teacher he has alicady done 
so a thousand or so. The ilifference is, liowever, that in one 
case the action is almost unconscious or automatic, in the other 
it should he performed with concentrated mental effort. .Vuotlier 
point is that, as the lunscles come under control, a distinct im- 
provement in cerebration is noted ; or, in other words, the develop- 
ment of the nervo- muscular elements fiivours the dovolopment 
of the mental condition, being an example of the interaction of 
body and mind. 

Sufficient has been said to indicate that simple gymnastic 
exercises should form part of every educational curriculum. Not 
“lily will the development of many orthopiedic conditions be more 
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or less hindered, but tlie onset of any departure from normal form 
is promptly detected. 

A word of caution is needed as to duration of exercises. They 
must not be pushed to the sta<*e of fatigue, or be hurried, irregulai', 
or jerky. Further, since, generally speaking, inspiratory movements, 
such as erection of the trunk, and expiratory mo\'enients, such as 
forward bending, are made to synchronise with inspiration and 
expiration respectively, the exercises must be done slowly so as to 
avoid rapid res juration. 

Many simple developmental exercises are iitili.sed in the treat- 
ment of .scoliosis, and, when so used, become a part of medical 
gymnastics. They will be described below. But a description of 
the .system as a wliole must be sought for elsewlieie. 

(/3) fSclected E^nrvUrs of Usv in Si'olioHis, — Tliese are useful tor 
tlie cure of sliglit postural cases, and are Iiel))ful in types. They 
have the advantage of re^juiiing a minimum of apparatus, and mv. 
therefore well suited for home treatment. Some are performed in 
the erect position, tlie spine lieing subjected to the su])eriiicumbcnt 
body -weight and the longitudinal muscle tension. Others are 
performed in the horizontal jiositiou over the eml of a table or 
couch, and liere the ellect of the body -weight is reduced to a 
minimum (Lovett), hut the longitudinal muscle tension is increased 
(Vincent Moxey), In either po.sitiou the exercises nijiy he sym- 
metrical or asymmetrical. 

Lovett has systematised tiiem, and exhaustively analy.sed their 
effects. While departing somewhat from his classification the 
author is much indebted to hi.s descriptions. 

A word of w'aniing is necessary. The exercises may he simple, 
hut the scolioses wdiicli come u]> for treatment rarely are so, ami 
e.xercises wliich act favourably on one curve may readily inteiisilV 
compensatory curves. This is the cliief reason for tl^ie limitation 
of these means of treatment, and it has led to the invention of 
the somewhat complex mechanical aj^pliances so gi-nerally in 
use on the Continent. When we said “ home use '' it w^‘ls riot 
intended tliat fskilful and intelligent supervision could he dis|>enseil 
with. 

Many of these exercises are irseless unless tlie pelvis is fixed, 
as so much of the apjjareut spinal movement is really due to the 
molality at the liip-joiiits causing pelvic obliquity. Some surgeons 
fix the pelvis by a stout htdt fastened to a post ; others use pads, 
w^orking from a post either side. Lovett prefers the [>elvic clarnj> 
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of This is an upright post fixed iu a round platform of 

sufficient size to stand firmly. The upright post candes an adjust- 
able wooden clamp. 

Exercise I. Voluntary Redressment of the Spine . — It is obvious 
t.hat, ccpferis parilmsy the longer the spine is, the straighter the patient 
is ; in other words, in order to make herself tidier, tlie more she must 
straighten her back. (lolding-Bird,*-* Kjblstadt, Kirmisson, Tidemann, 
and others, have attached great importance to this exercise, and modified 
it in various ways. Golding-Bird*s method roughly is to ask the piitient 
to stand against a Avidl or door, and stretch to her utmost height. 
Ivirmisson uses a special double post against which 
>hc stands, the pelvis is secured by a belt, and 
in the attitude of redression arm movements are 
practised. 

The best way to perform it is as follows 
(Fig. 390): — The patient stands in the “funda- 
mental ’’ position, that is, heels together, knees 
and hi])s extended, spitic straight, liead erect, 
eyes front, shoulders back, arms hanging at the 
sides, and the palms touching the hips. She 
now stretches upwards, making herself as tall 
;is possible. Children may be encouraged to 
touch the surgeon’s hand held just above the 
liearl. ’flie shoulilei*s are not to be raised 
(shrugged), nor the heels to leave the gi*ound. 

As the patient straightens herself she inspires, Fi«. 399.™ Spinal Exmi.st; 
holds herself a few seconds in the redressed Voimitary iiiidress- 

[losition, then relaxes vsomewhat to the funda- 
mental position, and breathes OUt whilst 

doing so — the exci'cise being repeated a dozen to twenty times. This 
exei'cise may be modified in various ways. 

’ridcmanii fastens a belt round the patient’s hips, with side-attachments 
which the i):itient grasp.s. As she straightens herself actively, she as 
it weie pushes the pelvis downwards with the arms, so that the spine 
is ])otli actively and passively stretched. The pelvis is not fixed. 

'riie author sometimes has this exercise performed before a cheval 
;d<'tss, the .interior median line of the trunk ^ being marked out. The pelvis 
uiiist be fixed, or at all events steadied. 

Vcnueulen dirt'cts it to be performed under a movable horizontal 
I'ar, so that the actual limit of extension reached can be measured. 

This is a very useful exercise, applicable to nearly all cases of 

' Lovett, op. cit. Fig. 84, and ZeUftchr.f. orth. Chir. xii. 4, p. 799. 

’ ^hiy's Hasp. Ji^poHs, 1888, p. 91. 

^ If a plumb line be suspended between the patient and the mirror, it enable.^ her 

jufljjjo when a median line marked on her body is truly vertical. 
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scoliosis, but especially to the fiinctioiml forms. Tliere is no 
danger wliilst straightening the primary of adversely affecting any 
compensatory curve. Some of the gain in 
height is, of course, due to the straightening of 
the physiological curves. On tlie scoliosis it 
is corrective and mobilising. The erectores 
spiiue and all spinal extensors are strengtliened, 
and tlie respiratory capacity increased. 





i. AGO. — Spiiiji! FiVer- 
•■isi; II. Siriiiidli'Miiiiif 
tiu' Kx(cn'ii.ir> i:»r tli'* 

Spill'' Mild Kl'i‘t;t'>VS of 

till- 'Piniik (H. W. 

I.'tvi.-i! 


u: 

'•-c' 


Exerci.sk n. To Strengths the Exienm's of the 
Sjnnpood Em forsof thf Trimh (glutei). — The patient, 
with tlie pelvis .steadied, c.g. against a table, and 
with the hands on the hip.s, hend.s the body forward, 
the spine being held rigid, aiul the movement taking 
place from the liip*joints. A.s she docs .so she 
breathes out. 8hc then slowly hririg.s the trunk 
hack to the'erect position, and in doing so in.spirc.s 
(Fig. 400). 

If the pelvis i.s more or Ic.ss fixed, .so that 
balance has not to be considered, a.s in Jladi/.s 
stand, this exercise really a[)|)roximatc3 to the one 
to bo descrilicd presently of extension in the prone position. 

If the patiojit clasps her hands behind the neck, instead of keeping 
them on the hips, the work per- 
formed is inci'eased. y ' 

Ex KKOISK 1 1 1. Swimming , — 

The patient, lixed u\ the ]>elvic 
stand, bends forward, but keeps 
her eyes, not on the floor of the 
room, but to\v;irds tlio wall, that 
is to say, the neck is extended. 

The elbow.s are flexed and the 
hands re.st on tlie chest. The 
arms are then extended in front 
of the head, as in swimming, and 
brought round to the .side.s of the 
body, and regain the 
position (Fig. 101). 

Thi.s cxci‘ci.se jiiits more .strain 
on the cxteirsors and glutei, and 
in additionstrorigthen.^ the muscles 
of tlic shoulder girdle. It i.s valu.able in round .shoulders. 

FxKitcfSK IV. Trunk Twisting . — This excellent exercise is essen 
tiaily the f)Utcomc of Lovett’s own researches, and needs careful 
study. 

riie patient stands, if we tlesii'o to increa.so the general mobility 


original 





'■‘d 


Fuj. 401.-— Hpiual E,\<‘ivisi‘ III. Swiiuming 
Mfivcnioiits (K. W. Lovoli). 
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Fm. 402. Sj)iii;il 
Kxinisc I\', 
'I’l link Tvvisting 
(II. W. I..nv1.t,). 


of the spine, with the feet firmly planted, heels touching, and the hands 
behind the neck. No pelvic support is used. She then twists alternately 
to the left and right, looking right round over her shouldci’s (Fig. 402). 
As (I (mrfximi exercisr, it is performed : — ■ 

(d) In slight general^ curves in the erect [)osturc, 
with the pelvis fixed. 

(h) If the exercise i.s reijuired for a curve in the 
lumbar region, the twisting of the trunk must be per- 
formed in the by per- extended position. 

(c) If in the dorsal region, the Hexed position is 
adopted. 

The e.xplanation for this variation in the [)Osition 
of tlie spine will bo found on p. 540. 

Exkkcise V. Trunh (/ircling. — The patient is 
erect, and the pelvi.s is fixed. The bo<ly is then 
bent forward so as to Hex the spine ; from this 
position it is brought into the left lateral, and tlien 
is hyper 'extended. In order to ctAnplete the circle 

llie l)ody is now Hexed forward, then into the right 
Literal pijsition, and is finally brought erect. By 
(his exei’ciso the trunk is a.s it were circuindiictcd 
(iMg. 105). When em])loyed in thi.s w'ay the exer- 
cise siM vcs to render the spine more mobile. If we 
lire dealing with a principal curve, tjj. a lumbar curve to the left, 
iuid if the lateral liending be limited to that side which improve.s 
(he curve, then the exorcise becomes corrective. 

A similar procedure for liigli curves, 
, but limited to the cervical region, serves 

■ , to mobilise them. If restricted to the side 

s I wdiich improves the curve, it becomes cui’- 

\ roctivc. 

y * So far the exercises described have 

been without resistanci',” cliielly .^ym- 

nietrical, and almost entirely active, but 
it is not possible to maintain rigidly for 
some of the following exercises the 

' x classification aliove given, as analysis of 
J the next will show : — 

KxEunSE VI. Sdf-C<rnrAw}i, after Loren::, 
— {a) Suppose the case is one of right dorsal 
convexity. The patient is in the erect 
‘sition with the pelvis fixed. She then places the right hniul behind 
'*1 the prominence of tlm ribs, which she grasps between her thumb 
-id index finger. The left arm is thrown up over her liead, the 
of the fingers touching the right car. She presses the rib- 




K 






1 J'i. 10^1. -' Spinal ICxrn i-iL' V . 
I'i'iiik (,’iivliii^' (K. SV. liOVrtt). 
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prorainenco with the riglit hand and simnltaneonsly straightens her back 
out as much as possible (Fig. 404). 

Analysis . — The ciiect of the position of the right upper extremity is 
to strctcli passively the dorsal curve, while the 
hand pushes in tlie prominence of the right 
ribs, just as the pr(?ssure- plate of a mechanical 
appliance does. At the same time the spine is 
adirely redressed by the elevation of the left 
shoulder anti its ctlect on the concave side of 
the curve. This is then an asymmetrical exercise 
in which both active and passive forces arc 
combined. 

'I'he fallacies aie that the pressure exerted by 
the right hand in this position is very slight ; 
that if care is not taken it may increase the 
rotation rather than diminish it ; that prcssuin; 
may not attect the dorsal, but .simply increase 
the lumliar compensatory curve. Self-correction 
is, however, useful in doi’sal scoliosis provided 
that trial shows it is cii'octing its object. It may 
be modified by rai.sing and depressing the left 
arm S}'nchi-onousIy with respiration. 

(//) ILflf'i combines the Loi-enz exercise with tilting of the pelvis. 
The right leg is advanced with the object of passiNcly 
lumbar curve (Fig. lOo). But the conditions then 
l.»econi(‘. rather too complex for satisfactory analysis. Of 
coiir.se in Holla’s method the pelvi.s is not fixed. 

(/') Mlhalie', thus modifies this activc-pa.ssivc correc- 
tion. In the case of a right dor.sal, left lumbar curvature 
the patient presses the right hand on the rib-prominence, 
and the left presses in the left loin. She then bends 
to the right, whilst pres.sing in with the right liand, then 
to the left whilst pre.ssing with the left. 

{d) la rrrrii'al nfscs, f.n. a I’ight cervico-dorsal, the 
|)jitient may pas.sively correct the .spine, by jdacing the 
left band on the left .side of head, the right on tin*, right 
thoracic wall, and pushing the head a.s far as possible 
over to the right side, whil.st the right hand exerts 
counter-pressure. 

Exercise \H1. — An exercise of Mikulicz, which 
Lovett s])eaks of as especially useful in dorsal kypho- 
scoliosis, is as follows ; — 

The patient staruis with the pelvis not fixed, the 
hands are looselj^ clas[)ed behind tlie back, the eiliows 
are extended, with the hands rc.sting on the sacral region. She licnds 
forwai’il, flexing the spine, and then straightens herself up vigorously, 
pidling her shoulders back, and approximating her scapula) as much 


correcting the 



Fio. 40.5. - HoHa s 

liOjviiz' St'lf- 
OnrrfCtioii (l». 
W. l.ovttt). 



Fic. ,101. -SpiiiMl Excr- 
I'i'-c VI, 

tioii, :it'trr L)ivn/ i'll. 
W, Lov. tt'. 
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;is possible. Then she “ describes a half circle to the right or left to the 
hyper-extended median position.^' 

We now eoine to exercises in the rir/itmbcril position. Strictly 
speaking, since tliey cannot be performed unassisted, tliey do not 
come under the definition of simple. Tlie patient’s legs must be 
steadied by tlie assistant, or by a strap round the table. Tliere is, 
liowever, resistaiicii to the actual spinal movement. Ivxerciscs in 
the ]>jx>ne position require very careful consideration. It is held 
by some that they are less severe than those in the standing posi- 
tion, and it is true that in the intervals betwe(m the active c.on- 
tiactions the patient is completely at rest. Jhit they an? more 
arduous than those al- 


ready given, and for 
the following reasons. 
The weight of the trunk 
lias to lie lifted, and 
that in a disadvan- 
tageous position, con- 
seipieiiM y tlie tension of 
th(i longitudinal spinal 
inu.scles has to lie much 
increased. Instead of 
ilie slight co-ordinate 
contraction required in 
l.'alaueing, strong con- 


> J 



Kie. 40 t.>. ExfixiM? Vin.<( (K. W. Ldvi-H'. 


traction is needed to resist the dcad-wciglit of the parts. This is 


sliown by tlie increased rapidity of the resjii rations. Lovett ' states 
that the spine, when jirone, is loss curved than in the u[)right position, 


and is slacker and more? easily capable of side displaceineut. This is 


true, provided we are dealing with the relaxed spine, and holds good 
lor nia,ni])uhftions and passive exercises. In the in-eseiit connection, 
however, it is probably a lallacy. Inhere is something in tlie con- 
tiiiition that more specialiscil exercises can bo given in the recumbenL 


position because there is no que.stion of balance. An ailvantage of 


o.xercises in tlie prone position is tlic aid to an accurate a|)[ireciatiou of 
the varying phases of tlie patient’s condition by the plane of the talde. 


Exercise VIII. — The patient lies prone on a table, tlie legs being 
'^ccured by a strap across the ankles, whilst 

(<0 "I’iie hands rest on the hips, the elbows arc held well hack, and 
'“'c scapuhv* are approximated. 


‘ Op. sup. cit. p. i;iO. 
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The patient then hyper-cxtomls the spine, and in.spires whilst doing so, 
and breathe.? out in relapsing to the original position (Kig. 400). Or 
(b) The hands maybe placed as in the TiOrenz self-correction po.sitiou 
(Fig. 404). 

(/■) Oi' they are clasped behind the nape of the neck. Or 



Fit;. 107.-- Sjiiiml Kxi*i ( VI ( 1’. W. L»tvt t.t.). 


(//) They ur«i extended in front of the head 1U7). 

The muscles strenj'tliened are the extensors of tlie s[)iiie and the 
glutei. H yi)er'OXlension takes place chiefly lielow the tentli dorsal vcrtelna. 



Fio. 108. — SpiiiMl Kxt.tn iM* Vlll.f (II. W. Lovilt). 


'rhis exercise must not ho used if there is any i^rcat degree of lunihai 
scoliosis. The work to he done is graduated hy the j)osition of the arms. 
The farther forward they arc held the greater the .(nxertioii. 

(e) A modification in which the arms arc held folded behind the 
back, as high as possible in the dorsal region, is very useful iu dorsal 
kyphosis or round shoulders (Fj'g. 408). 
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(/) The work done by the erectors of the spine and glutei may be 
further increased by making the patient hex tlie trunk over the end of 
the table (Fig. 409) with the head pointing to the floor. From this 
po.sition she gradually raises herself to the fullest hyper-extension, the 
muscles involved being put through a large range of movement. Thi.s i.s 
;i severe exercise. 

ExERClSFi IX. A sign of general muscular weakness is an inciease of 
(he lum]»ar lordosis. To remedy it, exercises for stiengthening the 
:ihdominal muscles are useful. 

The patient lies flat on the back, with the arm.s folded, the legs 
l)eing secured by a strap, and slowly raises herself to the .sitting-u[) 



lOl*. Spilijil Exercise Vni./' Fas. n0.--8pinul Exereise IX. t<» tlio 

(1\. W. Lovell). AlHloininnl Muscles ,'IL \V. Lovelt). 


position (Fig. 410). Then steadily, with the spine rigid, she siid<.s to the 
<ai';.:inal position. 

IvxKiu'isE X. When the requirements of the case call for it— that is, 
it a tiial .shows the etlect to be satisfactory — exercises can be cari'ied out 
III laiei al rocundiency. In these the extensor muscles of one half of the 
qmie only are engaged (Fig. 411). 

Exercise tXl. Tninlc cirrliiiff (Fig. 412) in the prone position over 
die end of a table is a severe mu.scular and mobilising exerei.se. If 
f"''.’dfulj the lateral flexion can he limited to one side only. 


RESISTED EXERCLSKS 

It is hardly worth while, especially in tlie ease of spinal 
^reises, to labour the dillereiice between the a and (3 type 
p. 542). Taking flexion of the forearm as an example, if the 
tient Ilexes against tlie resistance of the gymnast the biceps is 
'‘iigtheiied ; if the patient resists an attempt to Ilex the rorearm 
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made by the gymnast tlje triceps is strengthened. An example of 
the original Swedish system is as follows: — 

Exercisk XII. The patient leans against a bar, and, bending forward, 
grasps a rod held by the assistant. The patient now straightens himself 
up against the resistance ollcrcd by the gymnast. 

The advantage of this method is the careful and intelligent 
supervision of the task l)y the assistant. The flisadvantage is that 
each patient requires the sole attention of one ])erson. 'Fo obviatt? 
this Zander, Fisclier, Ileely, and others have iinented the well- 
known medico -mechanical gymnastic apparatus. Sidiullhess of 
Zurich has especially turned his attention to this aspect of the 



Vir.. 411. -.Spin!il Ex.-rei-M-. X. Pin. 412.- -Spinal Exi'ivix* XI. 

Lateral Exten'-ion (K. AV. liovclt;. 'IViinlv (-ircliie^' (R. VV. Lnvetl 


treatment of scoliosis, and with excellent r(‘siiUs. (lood repre.seiita- 
tions of the apparatus are given in Joacliimstar.s Havdhook of 
Ortbjpfnlic Snrfjcn/, lig.s. Ol:! to 910. Tliey i)rovide both active 
and passive exercise, a.s, for example, his shoulder-|)iishing a^jparatu''^ 
(Fig. 41.‘V). The patienFs .spine is pas.sive, stn-tebed hi snsp<msioii, 
whilst she actively rai.ses the right shoulder. The great point about 
tliese appliances is the accuracy with whicli tlieir action can ))c 
localised, and the resistance is naturally more even and reguliu’ 
than in the ])rimitive Swedish method. 

Exeucisk XTII. a very simple rcsist;ince ap])Iianco is the Schulthc-is 
“rih-raising apparatus,” a modification of the Fischer- Ileely innchiric. 
The pressure-pad is adjusted, not to the convex, lint to tlic sunken 'n 
ribs, which the patient actively raises.^ We wish to lay special stri s.^ 

^ Joachim8tal’.s oeth. Chir. p. 113.0, 
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oil this point. It is. customary to make the patient straighteri her spine 
against the pressure of the surgeon’s hands on the rib and loin jnomi- 
iiences. That is to say, the muscles arc stimulated, by resistance, actually 
to make the deformity worse. 



Fj*;. iL‘L — An appanitus by Schnltlu'ss for actively r:usin>j; the ri^lit .‘ihonhh r. 


In speaking of “ resisted ” exercises, w'O may mention Toschner’s 
method of raising heavy duml)-bells and bai*s, weighing up to 30 lbs. or 
moT(‘, method to l)c entirely condemned. It is true that carrying 
on the head induces an erect carriage and a straight spine in 
-‘!f>i'mal persons, but the scoliotic Inis already, unfortunately, demonstrated 
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tliat his spine is in no condition for weight-bearing. Teschnev’s views 
have only to be exaggerated slightly, and scoliosis would no longer exist. 
That is to say, the weight must be increased until the spine does 



FlO. 414.— Spinal Excrcaso, XIIT. ScliuHhes.^’ Apparatus lor actively 
l aisirig llu; Snnk<^n Ribs. 


Straighten itself, which is absurd. We do not deny tliat in some, and 
especially se^'crc cases of old standing, the best that can bo done for 
them is to stimulate supernormal muscular development.^ 

" Kbipp has rooi'iitly advocated creeping exercises a.s a means of mobilising the 
parts. It is very likely of .sojjie use ip kypho.sis, since in progression on all fours the 
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PASSIVE EXERCISES 

(a) or mimujfc in ^eiionil (p. 500), and of its employment in 
Mcoliosis, we have /il ready spoken <»n p. 501. 

(/>) — Manipulations designed to correct the 

lioFormity are [U'obably of even juore importance than “ active ” 
I'xercises. Sc'hidthess,^ in aii article dealing with Klapp’s creeping 
method, says : “ The strengthening of the musculatiini and athletics 
for the l)a(*k does not protect from scoliosis, formal ]^osture 
re([uires m^t oidy good muscles, but also good bones. There are 
subjects of seven' serdiosis who are good gymnasts. Excessive 
muscular devch»pment brings the scoliosis out more markedly 1 
H>rjigt die Skoliose schiirfer aus).” This is to every orthopicdic 
surgeon a matter of common knowhulge, and experience has ahnri- 
dantly prov(.‘d that reliance cannot Ijc placed on active exercises 
iiloiie. \V(‘, liave already referred to tliis, and we here emphasise 
that iniprovement is to l)o expected by methods designed to 
slraighten the spine, rather than trying to get the patient’s 
muscles to ‘‘ pull ” it straight. 

\Vbjllst(!in s “ demonstration of the effect of forcible extension on 
tlie coi'pse. of a scoliotic woman is very convincing, but of course uo 
^ucli ri'sult is attaiiuihle by the mere body-weight of the patient, 
I’re.ssure ellecls can be combined with extension by means of 
‘ »hdorsion ” apparatus. Or ‘‘ detorsion ” appliances can be used in 
i’iMMiiii))eMoy with the spine slack, as in Lovett’s method. 

A few examples of passive correetion will be given. 

Kxeikuse .XIV. Smpenmm hjf the Ihad in a S(n/irs Slitnj . — This 
.« usefid inol)ilising and corrective procedure, suitable to almost any 

r.iirvcs aro straigliteiied out. Rut it leads to too luiudi develojuneiit of 
ill!' shoulder muscles, and a. high, ungainly position of tho shoulder.s. Trohahly all 
tiiul (viii he gained hy “ asyuiiuetrical ” sideways creejuiig, can be more accurately done 
*'y other umtlioils. At all events, the jdaii is simple and easily tried.- “ ld»cr die 
h tiidlung dcr Skoliose mit dem KriochveiTahren,'' Zcitschr. /. orth. Chir. xvi. p. 28. 

1 ii> exercises arc (-arriod out by the patient crawling on bauds and Icet like some 
adiaipeds, sueb as the camel, the hand and foot of one side being approximated, 

■■ a lie those of the. other .side are sci»arated. As an example let us instance lho.se for 
'- lit. <lor.sal curvature : — 1. Tin? child crawls in a straight line, till ho has iictiuired the 
i'lMilrupod ’ gait. 2. With <>ach stf.'p forward the head is iiielined towards the .side 
■ '.vliieh the liand and knee are a])proximatcd. 3, At each ste]> tlie hand and knee 
'' lie’ll are wide apart are brought over and cross the limbs on the other side. 4. To 

out the concave left side, he crawls in a circle towards the right.” (Thomson 
■ 4 Milo.s.) 

i^eMnchr. f. orlh. Chir. xvi. p. 146. 


doachinistars liamth. figs. 858, 859. 



556 


STATIC DEFORMITIES 


55 KC. Ill 


case. Rotation as well as lateral deviation is diminished. To obtain 
a maxiinnm efVect the patient’s thighs can be strapped down to a seat.^ 

A less forcible, but somewhat more localising ctlcct is olitaincd by 
using a suspension trapeze of two parallel bars, the distance l)etween 



whicfi can be adjusted. 71ic hand of the convex side grasps the lower 
bar, and of the concave side the upper bar (Figs. 415, 41 Tin). 

KXKiiorsE XV^ A good combined active -passive stretching exercise 
is thus dcscril)ed by IjOvett under the title, “Partial Suspension by one 

^ During .suspension, arm exercises with liglit diimb-hells can be advantageously 
used. 
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Am) "with the other Arm and Leg Locked.” Tlie patient standing 
under a bar that can bo reached Avithout rising on the toes, grasps the 
bar with the hand of the side on ivhich the spine is concave. On 
the opposite side — the convex — the arm passes under the knec,“ the 
thigh being ilexed at the hip. The shoulder and pelvis arc tliiis 
approximated : — 

J. The patient thus standing on one leg flexes the knee, and allows 
the body-weight to come upon the ai m. 

2, The original position is resumed. This exercise is suited for total 
and dorsal curves. 



Fic. I K).-- A of Kiglit Dorsal aiol 
lit'fl Jjuoiliiir Svoliosis, The imlimt 
is pliu wl ill Lovrlt's Horizontal Cor- 
ree l ion Viami*. 



Klo. 417.-~T1 k‘ saiiu* jiatiunt as in Ki,;;. 
lltf, with Side Pi't-ssm-L* apidied to tlio 
Doi-sal Ciirvti by a .stin[» (U. W. Loi otl). 


Exercise XVL — A simple method of obtaining passive correction by 
•suspension with lateral traction^ is illustrated in Figs. 110, 417; but 
tiuuc is great risk - that in cojTccting the lateral curves by direct lateral 
I'lcssure, rotation may be increased. 

To oliviato this, in the detorsiou machines of IIotTa and Schulthess 
l»!essure pads are applied perpendiculaiiy to the .surface of the rib- 
!>iomiiicnce, also a pad on the prominent ribs above.‘^ Space does not 
!»’' ' init us to give figures of all these appliances ; the principle, however, 


' Intortnitteiit coirectiou in the vertical ami anspemUd ]»ositioii. 

' As pointed out by Sehiilthess and otlier.s. See also on this point Lovett’s hitmil 
ml are, pp. 151, 152. * Berger et Banzet, Chir. orlh. tigs. 61, 05, pp. 08, GU. 
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is just the same as by Wullateiii’s apparatus or by the author’s method 
for correcting the pfitient during the application of a plaster corset (see 
pp. 523*528). Scluilthcss places the patient in the apparatus for ton to 
twenty minutes daily, and has an arrangement added l)y which the arms 
can be exercised by a weight and pulley mechanism. 

Exkucisk XVII. lutvrmiftent Cmrediou in the Prone Position with tJu/ 
Spine Slack. — On mechanical grounds, and as the outcome of cerbiin 
experiments on the cadaver,^ Lovett concludes ; — 

“That an upward pull on the head is a corrective force in the normal 
spine, but that much more force is required to accomplish a certain 
amount of side correction tlian is the case if the force is apjdicd laterally.” 
Also, “ that the maximum of side displacement is obtained hy side 
pressure in the slack spine, that is, in a spine not stretched in its length.” 

The natural detluction is that intermittent correction is best carried 
out with the patient prone, and free from aiiy head traction airplianee. 
To carry this out in practice, an apparatus has been invented by 1>. Z. li 
Adams of Boston.’ Lateral deviation and rotation can bo separately 
corrected, and the Hexed position of the patient’s thighs over the cml of 
the table by diminisliing the lumbar lordosi.s renders the spine still nioi‘(^ 
controlla])le. The correction is made daily for liftcen to thirty minutes, 
or so long as the patient can bear it. 

The respective merits of the proc'cdiires XVI. and XML liave yet 
to be decided, ff we accept Lovett’s conclusions, the risk reninin.s 
that without great care correction in the slack spine is likely 
increase tlie compensatory curves. The pressure (»n the rib-promi- 
nence is siniple enough, but to obtain counter-pressure in tlie luml>iir 
region is not so simple. Under iiioderato suspension, increase of 
tlie secondary curvature is less likely to bappen. In piuclice tin: 
(.’oiitineiital or upright method is easier to cai*ry out, as wo are able 
to judge of the shape of the patient much more readily in the 
vertical than in the longitudinal po.sition. Some patients iM-ar 
suspension badly, and on tliem the method (Exercise XVII.) slioulii 
be tried. It must lie borne in mind that in vertical siispeiisioji tin; 
.spine is really “.slack,” so long as the pnll is only about eipial to 
the weight of the upper parts of tlie body. Up to a certain poin! 
susp(*nsion means merely an unloaded .spine, and accordingly a 
“slack” spine, since longitudinal teicsion of mmscles .‘ind widglit aic 
co-existing foims. But beyond this point a suspended spin*: 
becomes a “stretched” and “teii.se” structure. 

In “total” cases the exercise No. XVII. is unsuitable; tbs* 
nece.ssary counter-pressure above tends to cause an ./-cui ve in 
cervico-dorsal region, and it is iuajiplicable to cervical cases. 

- I/Ad. p. 147. 


Op. sup. cil, |). 145. 
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KyPlIOSIS, ROUND srfOULDKR.S, AND FLAT CURST 

Kiiffhoain of lufancif^ (JhUdliooil^ Adohsc/mcey Adult TJfUy and Old Atje -—The 
Jiickct If Spi ne — Ne u. ro paihu. KyjdiOi^is — If credifary H ump - hack — Round 
Hfwu.lders and Flat CheH — Occupation KyphonU. 


Tiik conditions olluvr Ilian destructive lesions, such ns tii})ei‘eulous 
caries, malignant dis(‘.ase, and syphilis, causing kyphosis may be. 
advantageously C(.)nsidev(‘d trom the point ot* view of the age at 
which the dedorniit.y in the spine commences : — 

1. Kyphosis of Infancy is due in many instances to feeble 
nmsciilar development and rickets. it must bo borne in mind 
lhat at birth the 1 umbo-sacral lordosis is very feebly developed, and 
the whole s}dne readily falls into the early kyphotic condition. As 
tlie developmmit of tlie spinal extensor muscles advances pffri jHt.ssii 
with tluA age of the child, the normal lordoses, characteristic of the 
(uvct attitud<.‘, ajipear. The shape of tlu* sj)ino in the seated infant 
is a total kyj)hosi8, and many total or jiartial ^ kyphoses of later 
ialaney must be regardi'd as the stereoty|)ing of an earlier condition, 
i'liiil is to say, Ibr some reason the changes in the S|»iuc, associate<l 
with lunctional develo})ment, have l)een retarded. 

Ih Kyphosis of Childhood. — Causes; — 

(a)^After rickets. 

(JI) d’he result of inlantile ]»aralysis. 

(7) Associated with the late stage of pseudo -hypertrophic, 
muscular paralysis. 

' Tliis is a oonvenunt place to refer to what we mean by total and partial kyphosis. 
It ' iionnally diatriluited dorsal kyphosis may be exaggerated, yet not encroach on the 
*i‘5iil»ar lordosis, tudecd, the lumbar lordosis may more than hold its own to compensate 
III!- reverse change in the dorsal region. The dorsal kyphosis ma^^ encroach on the 
lordosis partially, or in some rare oases totally. In the totaily kyphotic spine, 
Diilcr to restore the balance, compensation i.s induced by diminished inclination of 
d"’ pelvis, and Ilexion at the knees and ankles, a condition well seen in some senile 
‘\V •■hoses. 
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(S) Associated with chest deformities, such as occur with 
adenoids of the iiaso-pharynx. 

(e) Hereditary hump-back. 

HI. Kyphosis of Adolescence. — Hound siioulders and faulty 
attitude. 

IV. Kyphosis of Adult Life, due to — 

(a) Occupation, c.//. cobblers, tailors, porters. 

(/ 9 ) Muscular and gonorrlueal ilieumatism. 

(7) Artl iritis deformans. 

(S) Osteitis (lefonmins. 

(e) Osteomalacia, or mollities ossium. 

(X) Ih’ugressive muscular atropliy. 

(//) Mronchitis and emphysema. 

V. Kyphosis of Old Age. — All these kypliost‘3 are distributed 
over considerable regions of the spine, and are not short and acute 
or angular as in destructive lesioms. Still, occasionally tlui kyphosis 
of Pott’s disease is rounded and presents diagnostic ditliculties, 
Schulthess points out that in caries, if the transverse contour of 
the trunk l.»e noted, the spinous processes form the most ]irominent 
projection ]):u‘kwar<ls, wliilst in the kyphoses with wdiicli we are 
now dealing the ril) angles are more or less promimmt. 


Thi% Hickety Spink 

]\rany inliints as a result of rickets or of gemvral d(d)ilit.y are 
unable to sit erect at tlic proper agt>. When they attempt to do 
so they are found to b(^ nearly powerless, or arc so wiiak that tin* 
body inclines forwards, or the back is so much curved that tlie 
head dro]j.s forward 11 util it may even reach the knees. 

Tlie important point in these cases is the diagn’osis. Whilst 
the rickety spine is most commonly met witli during the second 
year of life, tuberculous spondylitis is not unknown at that age, and 
many mistakes have been made. Although the rickety spine is 
usually equally curvi'd, sucli a condition is not uniform. In severe, 
rickets the curve is seen to be interrupted by an angle near the 
dorso-lumbar region, ami the general tenderness of the parts gives 
a close similarity to Pott’.s disease. But the laxity of the muscles, 
tlie pi esence of other signs of rickets, and tlie absolute freedom of 
movement in all directions, are valuable diagnostic signs. Further, 
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if the child be suspended from the axilla^, a rickety (jurve disappears. 
If Pott’s disease be suspected — and it is very easily overlooked at 
Ibis age — the sign most relied on by the writer is the aljsence of 
hyper-extension of tlie spine (see vol. ii. sect. v.). This, taken witli 
tlie persisteiiccj of the curve on suspension, is diagnostic of I'ott’s 
disease. 

Tlie actual form and regional distribution of a racliitic kyyihosis 
vary with the severity and stage of thii disease and the age ol‘ the 
])atient. Thus, in the acute stage of rickets, that is, in early infancy, 
the kyphosis is total and the lumbar lordosis is reversed. This is 
a condition of muscular weakness, not, of course, of bony deformity. 
As time goes on and the ])ost-racliitic stage is reached, the defoiinity 
disappears, or the cases are spontaneously cured in other ways ; 
or else they transform into “ round ” backs, in wliicli tlie dorsal 
kyjdiosis is somewhat increased and encroaches on llie lumbar 
lordosis, and is compensated at the lunibo- sacral angle and by tlie 
position and inclination of the pelvis. That is, tlu? round back 
sometimes seen in adolescence and due to rickets is seen. Again, 
the rachitic kyphosis may persist as an increased dorsal kypliosis 
which is ('(unjiensated by exaggerated lum])ar lordosis, and tlie 
‘Miolhaw nmnd back” typo arises. We shall shortly rehu* to tliese 
Lvjies again and explain them. The hollow round ” back is sunie- 
thnes spoken of as the rachitic attitude; but in the first place, 
as it is met with in other subjects, and in the second, tlic bulk of the 
post-rachitic patients conform to tlie round back and not the hollow 
round hack type, the expression is misleading. 

AVo have aboN’o used the words “not of courstj of bony 
del'ovniity.” This does not imply that all liony defonnii y duo to 
rickots is alisent. The increase of the dorsal kyphosis itself is a, 
houy deformity, it only means that the hulk of the lumbar 
kypliosis is lixed, and is not due to actual altei^ition in the sliape 
of (he vertebra' ; but some actual structural diminution of the lumbar 
lonlosis may eventually result, in whicli the Hat-laiek ” cendition 
ensues. In the Hat back both the normal lumbar lordosis and 
ilorsal kypliosis are diminished, at all events the lumbar lordosis is 
than normal. Such cases are often stated to be iioculiarly 
hahlc to scoliosis ; about this point there is some doubt. 

'fhe treatment of a rickety spine wlieu severe, with the back 
'dniost powerless, is recumbency. The late AVilliam Adams’ plan 
'lirecting the cliild to be nursed as much as possible in the 
''^‘ lining position, or to be carried about in a jiadded wicker tray 
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(Fig. 398, p. 532), is very useful.^ We have pi’oved the efficiency 
of the wicker tray on many occasions. If the child is able to sit up, 
but with the spine bent, a back-board of leather, witli axillary and 
perinical straps attached, is useful (Fig. 418). It gives complete 
support to the spine and firm fixation. As the 
spinal curves are not developed till the child begins 
to walk, it is essential that the back bo kept as 
straight as possible during infancy. The general 
condition demands attention, and rickets must ho 
appr<jpriately treated. 

IS^ELruoPATific Kyphosis 

In addition to von J>cciiter(jlTs diseasi?, to he 
described, kyphosis is met with as a result of 
anterior poliomyelitis,^ pseudo-hypertrophic par 
alysis, progressive muscular atrophy, sciatica, anil 
locomotor ataxia. And Dclgarde’^ describes a 
hystero -traumatic kyphosis, and recommends {i]»' 
plication of ethyl-chloilde to tluj spine, or in 
obstinate cases injection of a one per cent cocaine 
solution. 

Kyphosis is also seen in idiots, cretins, 
some cases of infantile panilysis, and cerebml 
diplegia, and in some varieties of osteo-artbropatby. Tliis matter will 
be dealt with under thf3 heading of deformities of the Tliorax.'" 



F](J. 418. — Adams' 

Rack -hoard, usihI in 
tlie TreatiiifUt of 
FUokety S]tiiio. Tlu? 
upper straps are for 
tho shoulders ami the 
lower pass around 
the porinaenm. Soft 
wehiiing is hnoklod 
across the front of 
the Trunk. 


Hekkoitaiiy Hump-pack 

The late William Adams ^ drew special attention to this foriii 
of kyphosis, and quotes a remarkable instance. A umi, the father 
of five children, was “short and dwarlisli, with an extreme degn-e 
of hump-back. He walked tolerably erect, but his head appealed 
to sink in between his shoulders, and his chest was much deformed. 

’ Lect. on Curv. of SpinCf 2nd ed. p. 63. 

^ Tho kyphosis of paralysis or paresis, like that of rachitis in early infancy, is total. 
It is not fixed, and the j'atient in atteinjitiiig to assiune the erect position may do ; 
by throwing the trunk backward until it is supported by the tension of the anleii' ■' 
body wall. So that, paradoxically, paralysis of the spinal extensors may cause eilhi >• 
kyphosis or lordosis. 

“ Gat. des hopilaux, No. 7.6, 1902. 

* Led. on Curv. of Spinv^ 2nd ed. ]>. 64. 
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The spinal curvature in liis case began in childhood, and was not 
(,hc result of caries. The eldest son lias proved to be the model 
of his father; the three next children are free from deformity, but 
the youngest child exhibited the .spinal curvature oven at an earlier 
date than his eldest brother.'’ From the drawing of the cast given 
hy Mr. Adams in his book, it is seen that the curvature affects 
tlie Avhole dorsal region, the natural convexity being greatly 
exaggerated. AVe have observed a similar instance in which a 
parent was affected in this way, and his sou showed the bent l>ack 
ns (}arly as the se\'enth year. It appears to us that very little can 
]>e done to reimuly this condition. Constant lying down may be 
suggested by tlie medical attendant, but be will have a bard task 
t(» persuade the parents that such enforced ahstinence from exercise 
;ind games i)y an otherwise perfe(*tly healthy child is really needful 
to ])revent deformity. At the ons^T of ])uberty the ])ossibility of 
liiter.il curvature should be liorue in mind. 


III. Kyphosis of Adolescence — Round Shoulders, Faulty 
Attitude, and Flat Chest 

In (dassifying alterations of the sagittal curvatures of the spiiu* 
we ijiiglit liJive dealt with : — 

1. Changes in oni^. })ortioii of the .spine secondary and com- 
pensatory to changes in another. 

2. Changes in the spine .secondary and compensatory to changes 
ill extra-spina.1 jiarts, c.//. lordosis dm* to congenita, I dislocation of liij). 

d. 'Tlie reverse of 2, c//. the alteration of pelvic inelination, 
;oi<l uf the positioius of the lower limbs to compen.sate for a spine 
iiiilcylosed in a more or loss total kypliusis. 

Some such classilieation would impress the fact that the condition 
of om* region, of the spine, wliether kyphotic or lordotic, can only 
f'i‘ fairly dealt with Jis jiart and parcel of the attitude as a whole. 

In describing elsewhere the antero-posterior curves of tlie 
u«nnial spine wo have pointed out that tliey vary with age, sex, 
I'lul race ; ' they depemd largely on, and are modilied by the general 
i>ni,‘<cular condition, and have to be adapted to meet such eomlitions 
abdominal obesity ami pregnancy. 

It is clear, then, tliat it is not easy to describe any normal 
'b..ti(ude, and the statements made are often vague and contradictory. 

subject has been studied by, among others, the, Webers, Meyer, 

bi the ahoriginal iace.s the lumbar lordosis is less marked than in civilised types. 
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Hornor, and later by Slalfel, and more recently vstilbby Selmlthess 
and LovettJ Lovett’s researches, based on a very large number of 
observations, cliiefly on normal young men and women, are especially 
valuable, and in the main his results agree with those of 8chultlu;ss 
and Stallel. Very brietly put, Lovett records on co-ordinate papers 
the relative positions of certain easily identified bony landmarlvs. 
He marks on the patient the positions of the mastoid process, tlie 
spine of the vertebra proininens, the spine of the seventh dorsal 
vertebra, of the fourth lumbar vertebra, the middle of the great 
trochanter, the middle of the head of the fibula, and the middle of 
tlie external malleolus. 

“The apparatus by which the measurements are taken consists 
of the ordinary wooden upright, with a sliding arm used for 
measuring tlie lieiglit. On this sliding arm anil at right angles 
to it is a horizontal arm, eighteen inches in length, which is })lace«l 
at six iiu'hes from the back surface of the upright rod. This hai'k 
surface of the upriglit rod is takiiu as the perpimdicular jdarie from 
which variations aie to he noted, and the measureauents are niadi‘ 
from the sliding horizontal arm, which is always six inches distant from 
the back surface of the upright. Any point, tlicrcifore, more than six 
inches from the sliding horizontal arm is in front of the per[)enilicular 
])lane agreed on; any point less than six inches is liehind it.” 

“The patient stands with the middle of the malleolus opposite 
the back surface of the upright, with his biick toward the sliding 
horizontal arm.” 

From a comparison of the results obtained lie finds that attitmles 
may be groii])ed under five, typiis. For these Slaffel’s designations 
may he used, d'hese are : — 

1 . Thx normnl aUitifde. 

n. Favlhj aff/tludcs. 

(jt) liound hack. 

(//) Flat back. 

(/;) Hollow back. 

(d.) liOund hollow hack. 

I. in Staffers normal attitude, with which Lovett agrees, a ])lumi) 
line just clearing the sacrum barely touches tlie dorsal kypliosis, 

* Consideratioiis of space will not permit us Jjerc to deal as cxliauatively a.s i - 
dcftiraljie with Lovett’s work, and we must refer the reader to the very clear aecoiiut m 
the Trans, of fhe A/uer, Orth. Assoc, vol. xv., 11)02, and liis still more recent Cfu 
elusion.s in Lateral Curvature of the Hjdne and liound Shoulders^ 1907. 

“ Acconiing to Schiilthc.ss this is about the only ‘•constant” of the normal vertebi'i 
column ; lint it does not apply to cliildren. In them the lino cuts the dorsal kypho.si^. 



I'l'Js. no, .l:iO.- - Nonii:(l Attitiuir (StanVl). Knis. .121, 422. - Uomul Mack oStiillV*!). 

tlie iiiodio-tiii'.sal joint crosses the ear and liip-joint, the 
inclination ‘ being nonnal. 

’ Wfi li.vve ie|KMilctlly, 6.g. in congenital hip, coxa vara, coxitis, obscrveil how often 
iio'liiiatiim of the pelvis greater than normal is associated with increased lordosis. 
-■'0 utlicr factor lia.s so groat an effect on the shape of the spine as the dogret? of pelvic, 
niiation. The reverse is also true, hut is le.ss often of inij-oi tanc«*. The normal 
of pelvic incliiiati(jn varie.s eon.siderahly. Lovett rcguids above 6b ' or below lb" 
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lordosis. Th(3 polvic inclination is diminished, and the pelvis as a 
whole pushed forward. The legs, as a rule, incline forward, and 
are rarely hyper-extended at tlie knee. The vertical line through 
tlie niedio-tarsal joint passes 
behind the hip-joint and car, 
and the vertical line, just cleiir- 
ing tlie sacruni, passes well 
tlirough the dorsal kyphosis. 

The thoinx is thi'ow’ii back, 
witli tlie head and alidoinen 
forwar<l, so that tlaux; are Hat 
idlest, round back, ami promi- 
nent abdonimi. 

11/;. The “ Hat back." Tbe 
biinliar lordosis and dorsal 
kyphosis are both diminished 
Mud tlie spine is more nearly 
straight (Idgs. 42:), 424).' 

Ih*. The “liollow l>a(d<." 

'flu? jadvic inclination is in- 
eieased and tin* [lolvis as a 
whole, is pushed backward. 

The saero- lumbar angle is 
exaggerated, lait the rest of 
I lie spine is nearly straight." 

The knees may or may not 
b(^ hyper-extended (Figs. 425, 

42b). 

WiL The “round and 
iiollow” back (Figs. 427, 

12vS). Tin; dorsal kypliosis 
is increased and so is the 
lumbar lordosis. 'J’be ]Kdvis 
is normal or somewhat vertical, 

■Old tlie knees ot'ten liyyier- 
' xtended. This variation of 
" round" back is second in freipiency. Scliiilthess considers it to be 
*lio result of insulliciency of the bones during the growing period. 

It is rathe,!’ ditlicult to say at times to what degree these 
' iriations approach a normal, or how far a given case is to he 

' Ijovett’s D. Loi'ett’s type C. ■* Lovett’s type B. 



Flos. 1*27 


!*28. - Round and Hollow Riek 
(vStaUel). 
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regarded as pathological. The non-patliol^gical variations are 
certainly considerable. Thus, taking sexual dillerences only, Lovett 
iinds that in females the individual variations are much greater 
than in the males, and tliere is a general tendency to carry the 
body iartlun- forward, and to hyper-extend the knees — the lumbar 
curve also, as one would expect, being greater than in the 
males.” 

Practically what we have to decide is whether or not a given 
case calls for treatment. 

Fan'll u altiindt'fi in. yomuj mhilU and adolvscents snfidcntly 
marked, to mil for Irratrnmit. Round shoulders.- — As we have said, 
tlie variations from the normal most usually met with in the 
young adult are in the first place the “ round ” liack and then 
the round “ liollow ” back. Associated with these conditions, we 
see a forward displacement of ‘the shoulder girdle, with the result 
that the scapuhe are displaced outward and assume a somewhat 
antero-])osterior position with the angles iindnly prominent.^ 

Ill short, KUind back and round shoulders may lie regarded 
as one and the same. 

As to the causation, wc have already, under rickety spine, 
referred to the part played by rachitis, but in our opinion this 
does not ai'count for the bulk of the cases. The round back 
attitude (Pigs. 427, 428) is essentially that of muscular weakness, 
'riie ])r4vis is displaced forward, and the hips are extended, throwing 
the weiglit on to the liganientou.s structures and relieving the muscles. 
Then again the intaiitilo attitude is decidedly kyphotic, and many 
of these cases may l>e riigarded as insulhciimt muscular d«‘.velopment 
and delay in structural change. Doubtless, unsuitalde .school 
fm-niture, rnyojuu., and the cu.stom of wearing clothing suspended 
from the .shoulder.s, all play certain but subsidiaiy j)aits. d'lial 
muscular weakness or general insufliciency is the clu'ef cause is 
confirmed by the configuration of most of these patients. Many 
of them are flat-footed and knock-kneed, while some eventually 
become scoliotic. 

‘ Jlasebroeck Ijri.s tljat certiiiii of tJitso rasc.s of fonvord ly di.spl;ic< <l oi 

vonmU;(l sIkj.iMims may lx; (.xjdaiiifd by ooiigeiiital shorteiiiii*^ of tb'* jXMiioral aii-l 
stMTiiti Jiiiiscbis. E. II. Iliad Ibnl asciibcs them “to a .sliortciied condition of lb*- 
imd jtosyibly an alteration in tlie joint .surfaces in a certain dircciion. 
l>iu it iiiust not be forgotten tliat a hi;.jli ky})}ia.si.s «ijives rise to cbange.s in tlio 
of the thoracic waits, on which tho .seapnla* rc.st. Cf. K. IIa.std)roeck, “Die V\>J‘war{ 
lagei nn^ <le.s Sidinltergurtels als Maltnn^.s.inornaiic in neziehinif' /urn runden Riicki'ii. 
ZriMi-. /: or/A. Oh/r. lid. .xii., ]U0:J. And E. H. Bradford, “ Round Shoulders, ' 
Trans. Am'-’r. (Jrth. Assoc, vol. x. 
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The Flat Chest—Tha ordinary form of tlat cliest is that seen 
associated with round shoulders depending on dorsal kyphosis. We 
have, ill discussing the various thoracic deformities met with in 
caries of the spine, had occasion to point out how the direction of 
tlie ribs is modilied by tlie position of the deformed spinal segments, 
and, on the direction of tlie ribs, the shape of tiie thorax depends. If 
the u[)per dorsal riigion is tilted forward, the ribs are sloped more 
acutely downwards, and a iiatteiied chest results. The more the 
ii])[)er dorsal spine is pulled back, the more the anterior ends of the 
up]uu’ ribs are raised and the sternum rendered correspondingly 
prominent. Very similar, luit to a less extent, is the states of affairs 
in ordinary Hal chest. The dorsal kyphosis causes increased 
obli«iuity of tlie vertebro-sternal ribs. The steriuim is depressed 
and tlatteiiod, and the thoracic cavity has its autero-posterior 
tlijuneter diminished, while the vertical is increased. 

In addition, according to Schulthess, the ribs, towjirds tlieir an- 
terior ends, are bent sharply inwards, thus increasing the flattening. 

.\j)a.rt iilso from tin* actual llatteuing there is a considerable 
amount of apparimt llatteuing, due to the redative promiiumce of 
other ])arts. We have already referred to the forward displacumient 
of the shoulders and altered position of the scapnlie, the prominent 
chin, the hent neck, and the protruding abdomen. The undue 
protrusion of these parts causes the llatteued sternal region to 
(ippear more dcjuessiul than it really is. 

Tlie treatment is ohvious, viz. to diminish the dorsal kyjdiosis by 
all availaltle imjans, and to render the s]unal curves normal, thereby 
raising lha ribs. In addition to the usual s|)inal extension exercises 
auil general drill, especial attention must bi* directed to breathing 
exercises, so as to mobilise the. thoracic walls thoroughly, and to 
e\m-ciscs whiidi jmll hack the shoulders and streteli the contracted 
structures ofi the front part of the shoulder-girdle. 

Treatment.- -In the first place, the cause must if ])ossiblc be 
ie’certained and appropriate measures adi^pted. Myopia, unsuit- 
ahle clothing, vicious attitudes, general weakness, require attention, 
and ahovo all the individual must be taught to breathe properly. 
As to active treatment, Lovett divides onses into — 

Non-resistant cases, capahle of easy passive eorroction ; and 
'c-sistant, requiring forcible mea.sure.s. 

Non-ri‘sistant cases may be treated by gymnastics and general 
' ■setting-up drill,” and extension exercises for the back which we 
*'ave discussed under scoliosis. 



570 


STATIC DEFORMITIES 


.SKC. Ill 


liesistant cases are forcibly stretched by means of a special 
frame designed by Lovett/ or one of the appliances used for 
forcible correction of scoliosis may be adapted. Intermittent 
correction only may be siidicieut to mobilise the spim?, or it 
may be advisable to correct forcildy and apply a ])lMster jacket. 
Siibsei[uent treatment is partly gymnastic and partly the use for 
a time of an appropriate spinal support to jirevent relajise. 
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Hasebroeck. Reference.^ given above. 

Arran ff in mrnt of (■lotliinfj. — The fasliioii is to suspend in a girl 
the petticoats and other umler-garments from braces passing over 
tiie shoulders. But tlie mischief is that tlie braces are so made 
as to ])ress near the ti]>s of the shoulders, and inenraso the 
droo[»ing I’orwards of tliese parts. "I’lie braces sliould jiass miar 
the root of the neck, and in order to kec]) them in that ])Ositiou 
they slioiibl he joined together by a transvei.si; |)ieco ol‘ webbing. 
1’he b<*.st arrangement for most children i.s to have a bolt made 
of webbing or other strong rnabn’ial a)>ont an imdi wide, and 
from tliis the under-garments are .snspembMl. To this belt the 
braces are attached. ( loldtlnvait “ suggests in severi' eases that 
tlie billowing aiTangement be tried : A band of webbing, one inch 
wide, passes horizontally across the back at tlie level of the sjiino 
of the seaimlai, and eacli end is then brought forwards boiieatb 
the axilla; and over the front of the slioulders, and then passes 
diagonally across tlie hfi(;k, so that one lies over the other. Wlierr- 
tliey cross in the middle of the hack thc'.y are sewn together. To 
tlie ends of the strap the (dothes are fastened. 

The kyjihoses of adult life will be found described in tin' 
articles dealing with the sjiecial conditions causing them. 

^ Cf. R. W, Lovrti, Lafcral Owrt'alurt of the Hpim ami Rourid Shouhif-rft, fig. 182. 

- Ainer. Journ. Orth. Hurg. vol. i. L'o. i. p. 65. 
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Occwpaiwn Ky2)liOHv>, — In adult life, the eaiisation of kypliosis 
ill tailors mid colihlers is suUiciently obvious, and may almost 
bo corisiderod a trade-mark. Nor is it confined to tliem : the 
use of the liicycle has induced the bicyclt*-stoo]>,” and we have 
frequently seen kyphosis in mountain-porters in Switzerland. 

Mr. W. Arbuthnot Lane ^ lias most convincingly shown that 
many cases of posteriin’ excurvatioii of the spine associated with 
spondylitis are due to pressure on it, eitlicr fVom the nature of 
the labour being such a.s to induce long-continued .strain (“ labour 
changes”): or from the ])ressure of adjacent bodies on the inter- 
vertebral discs, arising from faulty ])o.sition of Hie ])atient, and 
causing tluMr partial absorption, together with jinjlbund alteration 
in the sha[»e of the bodies and tlie .structure of the ligaments. 

Srnilr. hi/phims is tlie result of debility and wasting of the 
tissues, with ali.^^oi ption of the i liter verteliral di.scs. 'fhe same eliange 
is brought aliout by tlie nature of the occupation, a.s in agricultural 
laliourers and in those whose vocation is such as to ]noduee 
continual fatigue of the .spinal mu.scles, notably in those “ wlio 
live hy tlie pen.” W, Adam.s oh.served a severe form of ky[hosi.s 
in old eavalry ottieeis who have, seen a gn.uit deal of service in 
Iiulia, and he attrilmtcd it to the fatigue of frequent and long 
juiirch(‘.s. In many cases tlie natural stoop of old age is hastened 
hy rheumatoid aneetioiis of the vertebral articulations. In the 
most severe forms of .senile kyplursis the body is bent at a right 
angle, and the patient can walk only with tlie assistance of stick.s. 
SiK'h cases sulfer v(?vy severely from ditUcuUy of breathing, dysjiepsia. 
and interfmimeo with the normal action of the heart, as evidenced 
by jier.sistent palju’tation, Leyoiid careful attention to the ])osition 
a.ssumed when writing f»r reading, the avoidance of undue fatigue, 
and daily exiucise with light dninh-hells as preventive measure.s, 
vi'i y little c^iii 1m^ done. AVIien the curve lias once formed, efforts 
mii.st he made to prevent it.s hecomiiig more exaggerated hy 
attention to the points just alluded to. 

' (hry's Jfnsy. ISSfi, LS.S7, p. 278: ;ind 1887., p. 321. Srr also Put/i. Soc, 

'f'l'fiiis. vols. x.x.vvi. aiul xxxvii. ; .'iinl Mt.d.-Chii\ 7Vun.'{, vol. Ixvii. 
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LORDOSIS 

f.or(Iim.% rhiisiolofiical ami Pathohujical — Oom'ju amfory^ Paralyf ir^ and 

t<jmsmodir. Lonlo!<is ia Srolioslfi and Caricst af thf< Sia'ne Trraf naait, 

Wk have already, in discussing kyphosis and laulty allitude in 
general, practically disposed of tfu' question of lordosis. 

Lordosis, whether jihysiological or pathological, may he regardiRl 
as a compensatory condition. The nonnal sacrodunihar loi’dosis is 
an essential factor in the assum})tion of the erect position. As we 
have stated, the position of the lower lindis, the degree of the 
pelvic inclination, and the sacro-lunihar lordosis, arc inlimatidy 
connected. 

f.ordosis, like kyphosis, and indeed like all biological charactiji- 
istics depending on phylogenetic considerations, varies willi agr, 
sex, and race. These variations will l^e found referred to in (he. 
preceding article. The lumhar region of tlu*. S])ine in feinahvs is 
relatively longer than in males, and, on the whole, more incurved. 
How much is due to increased lumbar lordosis, and liow miicli is 
due to a sharper lunilio-sacral angle, has not lieon (hdinitely decidt‘d. 
Tncreased lordosis occurs normally in the lumhar region in the 
women of .some races, notaldy in tliose of (Juha ; and it is [U’eseiil 
in women advanced in pregnancy, and when the abduinon is dis- 
tended by fat, ascitic Huid, or ovarian tumours. 

Lordosis is normal in certain regions of the si)ims and may 
merely exaggerated, as in certain hiulty attitudes, or increased, so 
as to compensate tlie greater pelvic inclination, as in congimital 
liip disease. And in all these instances the dominant fact is com- 
pensation. It is rather dilhcult to give example.s when the lordosis 
is not compensatory, hut intrinsic. Still, a few such exist. Thus 
ill some oases of rachitic scoliosis we meet with an acute lordosis 
to liony softening. Spondylolisthesis is essentially a locid 
lordotic condition, and the lordosis of infantile paralysis is uol- 
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always secoiulary to kyphosis elsewhere. So that the lordotic 
conditions most generally met with are merely exaggerations of the 
normal lordosis, as in pseudo-hypertrophic paralysis, and are limited 
to the .same regions of the spine. 

However, we may, and do occasionally, see lordosis of regions 
normally kyphotic. Thus in certain scolioses the normal curves 
arc reversed, and in lumbar caries, with extreme kyphosis in that 
r(\gioTi, the dorsal spine may be distinctly lordotic. 

A total lordosis can hardly exist. In certain cases of acute 
convulsions, in wliicli the patient rests on head and heels, it would 
seem as if total lordosis was present. Hut, it must be remembered 
that the normal dorsal kyphosis cannot be made to disappear 
<Mitirely in byper-oxtension of the spine, and in the rare cases 
jiuait-ioiKid above the dorsal lordosis is the outcome of prolonged 
stnictiiial adaptation to extreme kyphotic changes elsewhere. 

It may l^e useful to classify the lordosis met with as — 

I. Totfd. — existence of this form is very doubtful. 

IT. Piuiml. 

A. h]xa.ggeratioii of curve in regions normally lordotic. 

(a) Compensatory to kypliosis. 

(J)) Compensatory to increased pelvic inclination. 

{(‘) Static, tvy. in abdominal obesity. 

{(1) I’aralytic. 

(c) S|)asmodic. 

(/) hachitic. 

T». Reversal of a normally kyphotic cui ve. 

[n) In certain scolioses. 

[}}) In some cases of caries of spine. 

(c) Osteomalacia. 

We liave slu^wu elsewhere (vol. ii. sect, xi.) how paralysis of the 
:-])iua.l muscles causes lordosis. As an interesting example of 
spasmoditi loi'dosis, wti may allude to tliosc cases occurring in inhnits 
where, the head is retracted, the posterior cervical miiscdes are rigid, 
iuid the back is generally incurved. The condition is probably rellex, 
:iu(l due to injudicious feeding, and is relieved by a .smart purge 
Old change of diet. The interest of this type lies in the fact that 
ill del)ilitated infants the lordosis is sometimes tliought to be a 
■ynijitom of the onset of tuberculous meningitis. 

The trcatmmt of lordosis depends upon its cause. In the 
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majority of .eases very little can be done beyond alleviation, if 
possible, of the underlying condition. In Pott’s disease, after 
ankylosis has occurred, no interference with tlie lordosis is justifiable. 
The lordosis of rickets calls for general treatment, for support 
whilst the muscles remain weak, and for massage so as to improve 
their tone. 
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COXA VARA, TRAUAIATIC SEl^AUATION OK THE EPIPHYSIS 
OK THE NECK OK THE KEMUK 
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General Considerations as to the Position of the Parts, in 

the normal adulL tlio anj^le ot' tlu; neck of the feimir, called also 
the angle of inclination, that is, the angle 
made by the long axis of the neck and 
the long axis of the shaft, is about \ i:>0 ; 
and it is found in nuniy normally con- 
structed peoide that the angle is rather 
loss than this. In a few the angle ex- 
ceeds this ligiire slightly. Observers Iiave 
not come to a delinite agreement as to 
what is exactly the nuvmal angle of in- 
t'li nation, dt)uhtle.ss because it varies .slightly 
in adults at.rording to tlie height, sex, 
width of the^pelvis, muscular development, 
nnd racial characteristics. As the mean 
of a large numbev of mea.surenients, 128 
to 182 ' may be accepted as th(» normal 
condition. In childhood it is a few 
hgrees‘*moro, in old age a few degrees 

less, than in adults. In Fig. 42!) tlie angle (!F1> is the angle of 



Kiti, ‘1*i0. ■ • Di.i-r.m) i>f M|i]ht 
Tliira of Noriiiiil Ki-iinir. 
mon, Aiigld of lucliniition ; 
GIIK, Al>i)oix’s Aii^ni*. 


inclination. 

Under ahnormal conditions this angle may be considerably 
increased (coxa valga); or, as is more fretjuently the case, it is 
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Fic. 4^30. — Dirigram 
of U|»}a‘r Tliini of 
Noniuil bViiinr. 
AB, HofVa's 
or o])ii)liysial ; 


considerably dimiuished (coxa vara). Now, if the angle of the 
neck is much decreased, abduction of the femur is interfered witli 
or actual adduction is present. 

When change of form in a part leads to adduction of the 
segment of the limb beyond the deformity, orthopedic surgeons 
speak of it as a varus condition. In accordance with this con- 

n vention, if changes in the femoral neck cause ad- 

duction of the shaft the condition is known as 
coxa vara. The reverse condition, in wliich the 
angle is increased, and the neck and shaft lire 
more in line, is known as coxa valga. 

The pathological conditions actually met witli 
are not so simple as tlie terms adduction or ab- 
duction suggest, hut still, the use of the expressions 

coxa vara and coxa valga has been of the greatest 

service in drawing close attention to these cases. 

It is at once obvious that, congenital cases apart, 
the chief factor influencing th<? sliapc of the neck 
ABO,Uoirasangic. femur is the siiperincuinheut body-weight, 

and if the neck be absolutely or relatively weak from any cause, 
whether pathological or traumatic, it will yield at the weakest sjiot. 

The chief distortions arc : — 

(A) At the base of the neck and its junction with the shaft, 
the coxa- vara trochanterica of Frolilich. A.s may ho 
anticipate{l, such a condition is rare, because the neck is 
In’oadest and strongest at its origin from the sliaft. 

(1)) Ihe whole neck may he involved, the “ cervical ” coxa vara 
of Whitman, and its axis is tlum ro])resented l)y a 
curved line. 

((■) The deformity is best marked at that part of the neck 
near the head, the “ epiphysial ibrm of Whitman. 

In (15) and (( ■) nie.'isnrement of the angle made by the ncclv 
with the shaft, or the angle of inclination, is no criterion of tbo 
extent of the distortion present. What is required is tin; 
measurement of tlie position of the head in relation to the uppei' 
portion of tlie shaft. Alsberg obtains this by drawing a line 
(Fig. 429) through the base of the head whore the cartilaginous 
covering ceases, and notes the angle which this line makes 
with that of the long axis of the shaft prolonged upward. Norm.ally 
Alsberg s angle (Kiclitungswinkel) is about 41'\ In coxa vam 
it is less, ill coxa valga greater. When the neck of the femur 
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is SO depressed that Alsberg’s line (Fig. 429) cuts the long axis 
]>elow instead of above, the measiiremeut is* given in minus 
([uaiitities. Unfortunately the measure is of little use in the living 
subject. If the approximation of the head to the shaft depends 



KiiJ. nW. T*! (ho of Declination. Dinja’i^ni of tlu* I'pridit Right Rciiinr 

st't'ii iVojM aliovo. 'J'he 'lottcii lino ropro.soiits the Outline of the. Hj'juI ainl Nock, the 
oontiiiiions lino the tuitliuo of the Coiulylos ; AR trnii.->vei’M* a.\U of Condyles ; CD, axis 
of Hoad and Nook ; DEH. angle <»f Deolination. 

• 

upon curvature of the upper portion of the diaphysis the case is 
lormed “ lalse ” coxa vara. 

So far n’fj have regarded the femur as viewetl directly from the 
iVofit, that i.s, in section in the frontal plane of the body. But if 
we look at the upper end of the femur from above, the long axis of 
the iiet'k makes an angle of 12 (sometimes called the angle of 



Fiu. — 'riio lioft Fornur soon from above. Great Increase of tlio Angle 

of Declination (Bradford and Lovett). 


‘‘•‘^clination) with the transverse axis of the knee joint (Fig. 4;M); 
^"1 the neck and head are normally directed somewhat forwards, 
hi oxa vara the head i.s usually displaced backwards, the anterior 
h"»rdcr of the neck becoming convexly curved ; in fact, in some 
this convexity may be actually demonstrated by palpa- 
h' li. Filially, there may be torsion of the neck on its long axis, 
* i-s. 4:U2 to 43 G, a factor didlcult to estimate and impossible to 
VOL. I 2 P 
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measure. In practice we have to depend upon tlie severity and 
character of the symptoms and on skiagrapliy (Plates XXV., 
XXVI.). 

Definition. — Coxa vara, then, is the term applied to a condition 
in which tlie neck of the femur is bent downward suflicieiitly to 
give rise to symptoms. The bending may be unilateral or bilateral. 

History.— Fiorani,^ referred to by Muller," described curvature 
of the femoral neck as occurring in lifteen cases of riclaits. The 
adolescent form was first described in 1889 »(Hofmeister says 
1888) by E. Miiller under the title Vtrhicffumj da Menkdiw.ha 
in Wadistummltcr, His attention was lirst drawn thereto l)v a 



Fit;. 483. ri<j. 431. Fig. 135. Fn;. 130. 


Coxa V'ani sliowinj,^ tin-; llftbi'inity of tlie HefiO am! Neck of the Femur (Sii<-ucer aiul OasK, 
.after Koclu'i), 1. Posterior View, Left 8itle. 2. Anterior \‘ie'.v, Left Sid*;. 
Posterior View, Ivight Side. 4. Anterior View, Ui^ht Hide. The neck is Lent down 
w.irds to a riuht angle with the feinnr, also iac.kw.-irds, whilst it is 1,wiste<l on i!" 
axis, so that the :irticular surface, instead of looking iquv;ir<ls ami inw.ards, liv>k> 
downwards and hack ward.-. 


specimen 'Nibtaiiied from a resection uudertaktui for a .supposed 
coxitis. To this day many cases of coxa vara are misVakeii for hip- 
joint disease. Miiller was altle to add three othei's ‘ to this ea.se, 
and he described the clinical a|)pearances. Before Miiller’s time 
single .specimeii.s, such as tliat of liichardsoii,’' had been recorded : 
and from time to time descriptions of wdiat were evidently cases ^>1 

' “Sopra una forma speciale di zoppic.ameiito,” dt^H ospcdali^ 18S1. 

■** Centi'dlM.f. C/dr,, November 27, 1897. 

* See tig. 237, p. 378, JoacliimstaPs Uandhuch dcr ortk. C/iir. Parts vi. and vii. 

* Beitrnge Iclin. Chir., 1889, P>il. iv. section 137. 

® “Deformity of the Neck of the Thigh Bone, simulating Fracture, with Ossiii(.‘ 
Union,” Tramic. Vhilad. Pathol. Hoc,., 1857. 
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coxa vara appeared in literatuj’e, tor example, those of Monks’ and 
C. B. Keetley.**’ The interest attaching to Keetley’s case is that lie 
adopted ti*eatinent which cannot bg improved upon to-day, although 
he did not apparently recognise the essential nature of the aifectiou, 
but rather regarded it as part of a widely spread disorder. In 
1894 Kocher^ and Hofmeister simultaneously suggested the name 
coxa vara, although they do not use it quite in the same sense. 
Since 1894 the literature of the subject has liecome so extensive 
that it is impossiiile here to give a complete bibliography. Carl 
Helbing '^ gives a list embodying 202 references, though even this 
is by no means complete. Tn connection witli traumatic coxa vara 
the name of Iloyal 
Whitman occupies a 
prominent place.*' 

Nature of the De- ^ 
formity. -As we have f 
stilted j»reviously, tlie 
cliangos mav lie most \ 

1 narked at the tro- 
('hanteric end of tlie 
ueok (coxa vara tro- , 

^ -IC. 

clijuiterica), or at the i 

junction of the neck | 

with the liead (the i 

epiphysial form). Wo‘ ; 

iiiay unw dt‘S('ribe more 
t’ully tlio various tyjics of bending of the neck, and give them ui 
their order of froqueney. 

1. The neck of the femur is bent downward and liaekward, 
tlic convexitv looking forward and upward. The niajority ot 
•'uses are of this type. The re.sult of the distortion is that abduc- 
tion is lessened (Fig. 4M9), tbo leg is i-otated outward, and the foot 
e\crU*d. The trochanter is also elevated, Jlexion is limited, while 

‘ ■“ Case of Unusual Deforraity of l»otli Hip .loinls,” uwJ Sttr'i. Juuni,, 

.V«‘v. IS, 1S86. 

’ Ulualrated ^ffA. Nnrs, Sept. 1888, “ A Case of Rachitis AdolesciuUinm.'' 

“ Uher Coxa Yarn, cine lieriifskrankheit des Wachstuinsperiode,’* Zt'ihchr.f. Chir. 
!'•!. xxxviii. 

• “Coxa Vara, eiiie tvpische Form der Schenkellmlsverbiegung,’* Klhi. 

' '"'vV. m. xii. 

■' y^rtfschr, /. ortho/t. Chir, lid. xv. Hefte 2 bis 4, 1906, pj). 62-1 to 631. 

“ Netr York Mnl. Rec., July 25, 1893; Ann. of Surr/., June 1897, Feb. 1S99, and 
]yo-2 ; J/fc/. iVt’a-.v, Sept. 2b 1904. 



137. — Coxa Vara. Out* 
liiui ut tin: (b.‘j>resse<l lun k 
of the fcimir in Mulb*r's 
spciiruLn, contrasted with 
tiie nnrniul po.sition as 
shown V>y the dottctl line 
( Royal Whitman). 




Fio. 438. — Coxa Van. 
Outline ol' tlic delovm- 
ity in liotVa's specinu-'n. 
Tiui ilottcd line show** 
Ur* normal po>itii)u 
V Royal Wliitman). 
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adduction, outAvanl rotation, and extension may be increased. In 
consequence of this downward and backward bonding of the neck 
(convexity forwards) the position of the head of the femur in the 
acetabnhim becomes altered, so that above and in front a greater 
part of the neck becomes situateil under the acetabular margin ; 
whilst at the lower and back part of the joint a correspondingly 
greater part of the head has escaped from the socket.^ While we 
can understand the cause of the downward bending, the backward 
twisting of the head is ilitlicnlt of explanation. 
It may be due to the ])ull of the strong posterior 
pelvi-trochaiiteric muscles. Kocher" puts it 
down to the body-weight, and .Mainz agrees 
with him. It is conceivable that in a man 
iiahitually working with a l>eiit back, a Hexed 
hip, and h6nt knee, tin; neck of the femur would 
eventually yield and acquire a forwaid cok- 
vexity. 

2. A downward bending only. In these 
cases neither inversion nor eversion of the 
limb are marked. There is a little loss of 
Ilexiun, but abduction becoim's more and niure 
limiti.‘d. 

Depression of the head of the feiimr. 
with bending of tli(‘ lUM-k, so that its c(»n- 
vexitv is backward. n ibis eve.nt roia.lLnii 



Vi 


:. -.UJl*. 

i>t‘ till.' iVlvi.s iiinl 
ol‘ till' 

Keumr. A .si'lu'iiuf to 
sliow the cllcet ot‘ tlie 
■ li'torjuity iit liniitiii;: 

Jiltiiiit’tion of tin* limit. 

Tilt' of iilulm tiii'i 
till.- •*hiift of tiu! ftiiiiiir 

itii llu' I'l.-valiroi -jf till' 1 • • 1 1 « II 

He.ui of the iioiii' after outwaivl IS impeded aiid t he luett tiiid leg are 
inverted. 


I'.'^leotomy aNo 
The iloUtil otilliiu' 
'li'iws till' manual if- 
of tln;' put^ 
(Royal Wlolmaii). 


4, Koehcr * »leiiionsirat(‘d a eondition in 
whicli there is a lursion of the neek on ii> 
long axis, so that the shaft iipp(‘ars to h<' 
Ijyper-extcnded in relation to the head (cf. 42 M to 420). 

Lbweiistein has demonstrated in a preparation the exist' 
enci‘ of convexity of the neck foiavard.s witliout simultaneous 
depression. 

0. In excejjtional case.s there may be bcnuling of the upper ]>ail 
of the shaft of tlic femur. This is sonietinies termed “ false coxa 
vara.” 


‘ Al^^berg s|ie.'iks of tlii.s as subluxatioii, and say*^ it is seoji very olearly in .specimon • 
where the posteiior and under part of tli« liead is no longer in contact with the 
cavity and the cartilage is thin and atropliic, the limit being rnarked with a sliarp Inic- 
“ Joacdiim.stars II(nulb. /. orth. Chir. p. 284. 

■' Ibid. p. 877. 
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The groups of iininecUate practical interest are 1 find 2. The 
other conditions are rare. 

Occurrence and etiology. — Wliitnmn ’ gives a list of o4 
cases under his care ; ITellnng, in connection vvitli HoOa’s Clinic, 
mentions 77, and Hofnieister over 1 00 — so that the affection is 
not rare ; and the more lidntgen niys aiv employed, the more 
freiiuently will it he ri‘.cogniscd and differentiated from coxitis and 
c 0 1 j ge 1 1 i tfi ] d i si oca t ion. 

The affection jis unilateral or hilateral, and males are alfecited 
more often than females hecause of the more lahorioiis nature of 
their work. It is seen in growing hone, and most often in 
adolescents, hecaose tliey undergo greater strain than children, 
and the neck of the femur is relatively longer (Whitman). 
Kirniisson does not agree that coxa vara is more prevalent in 
;idolesc(‘nts. • 

.According to the time of onset we may s|)eak of ooyf rant 
nHiffiiiita y In/anfifiHy atlolrsiyatium, and adnlfura m , and to a con- 
sideiiil)h* e.xteiit this classification is jctiologically just itialdi*. 

When tin* alfeetion is unilatiu’al, the loft ]p.g mfav often 

affeeted than tlui right, possibly becanse more wi'iglit is thrown on 
this side in the staiid-at-ease [)osition. 

Tlie Causes of eoxa vara are found in one of two conditions. 
eitluT inineased strain on or diminished resistance of the neck of 
llie fmiim*. It is <[uite easy to understand why the neck of the 
feninr slionld gi\'(^, way in any well-marked general process of bony 
sofiaaiing, such as resnlts from osteomalacia or local inllammatory 
fo<:*i of tiibmenloiis or osteomyelitic origin. Traumatisms, sucli as 
lVaeliiri‘, partial or complete, or e|»ipliy.sial se])aratioiis, afford in 
somr; cases a sufficient explanation, hut in the static cases there is 
no condition, either local or general, to fall back upon. The 
liistory, the method of onset of the affection, its cliief features and 
its analogies with static flat foot, genu valgum, and oidinary 
Scoliosis, show that we are dealing with a relative weakness of tlu* 
femora 1 neck. 

Varieties. —We may classify coxa vara thus 
A. (Amgenital coxa vara. 

1. AVith no other deformity present. 

2. Associated with congenital dislocation of the hip, or 

some other deformity. 


’ Tretftisc on Orthon. Snrtj. 2nil edit. p. 538. 
Diffonnitts arquisesy Paris, 1902, p. 3S8. 
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li. Acquired Coxa Yara. 

1 . Essential coxa vara — static or adolescent. 

2. Syiuptomatio coxa vara. 

(a) Traiiinatic. 

(/)) I)u(' to non-iiillaimnatory pivice.sses. 

(a) Kickets. 

(/3) (Isteonialacia. 

( 7 ) Senik^ ostt'oporosis. 

(<) Duo to intlaiuniatory pi‘ocesse.i«. 

(a) DslooiiiyoUtis. 

(j^) Tubercle. 

( 7 ) Arthritis defoniians. 

(fl) Traumatic causes, sueli as tractun! of the neck 
of the foiiiui- and epiphysial separation. 

To these Itofmeister adds* cv-or vara neorotim, occurring in 
syringomyelia, and coxa vara in athyro.sis or cretinism. We .sliall 
deal with tlie.se varieties in tlieir order, but the nuajority of tliem do 
not call for exterulod treatment.* 

(J0XGK.VITAL Coxa VxnA. 

Thi.s was first described l)y Kredel,^ and caso.s have lieen recor<led 
by Joacliiinstal,^ lleiner,^ Drelimann,"’ and others. Holla has called 
attention to it, and Helbing give.s records of twenty-two ca.ses from 
Holla’s Dlinic.'' In these, coxa vara was the only anomaly present 
ill seventeen, being unilateral in nine aiul bilateral in eight cases. 
In four it was associated with congenital dislocation of the liip-joiiit. 
Ill some instances it was associated with marked defective, develop- 
ment of the upper end of the femur, and in others with various 
congenital anoinalie.s. 

The Symptoms are a waddling gait, lumbar lordosis, elevation 
of the top of the troclianter above Xelaton’s line, adduction of the 
limb, more or less marked, and some rotation outward. On kneeling, 

^ Another method of olaa.sitication is worthy of mention : — I. Congenital ; II. In- 
fantile or rachitic ; III. Adole.sceut ; {a) £s.sentia] or static ; (6) Traumatic ; (c) Synip- 
tomatic ; (1) of late rickets ; (2) of juvenile osteomalacia ; (3) of arthritis dofonnans ; 
(4) of inllamraation ; a, tuberculous; /i, osteomyelitic. 

- Centra IbL f. Ckir. No. xlii. ]89r>. 

Areh. f. Gyn/icoL Bd. Ixv., and ZeUschr. f. orfh, Chir, Bd. xii. Hefte 1 and 
20, p. 52. 

^ ZeifHchr, /, orthap. Chir. Bd. ix. 

® Verkandl. d. deutsehen Gesclh. f orth. Chi't. i., Koiigress 1902. 

Zcitsrhr. f. orth. Chir., 1006, Bd. xv. 
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the legs are crossed (Fig. 443); and the patients sit Turkish fashion, 
and perhaps lie in bed with tlie limbs in complete rotation outwards, 
like “ decapitated frogs ” (Schede). Skiagraphy shows that the head 
does not till the upper part of the acetabulum, and tlie naturally 
shfut neck of tlui femur is depressed to a right angle (u* less. The 
e]yiphysial line is broiulened and irregular, and it is vertical and not 
oblique as in rickets (Figs. 440. 441). 

Tlie condition is very a})t to be mistaken tor congenital dis- 
location of the hi|). 

We do not know the cause of congenital coxa vara, but Francke ’ 
in a family of four (diildreii found tliree to be affected with it on 
ootli si.d(‘s, the youngest 
beingoneand tliree quarter 
years old. In tlie last 
cliild tlie erfectof the liody- 
weight could have hail 
little inllueiice in iirodn- 
cing the deformity. The 
association of coxa vjira 
and congenital dislocation 
is now well known. It is 
important to bear it in 
mind, because it may eon- 
siitnle one of tlu' ennsos of 
failure in reducing disloiai- 
tion, by preventing full 
alidiiction. This latter 
variety of coxa vara is not 
m*ees.sarily primarily congenital, but it may lie static. Since, liow- 
ever, it has been seen by Hoffa as early as one and a- half years of 
age, it is unreasonable to suppose that over- weigh ting of the part 
aceonnts for all the cases. 

The treatment of these cases is to be conducted on the general 
l>iinciples to lie presently laid down. 

Acquired Coxa Vara 

Essential Coxa Vara. — The essential or static variety is nearly 
id ways an adolescent condition, and most of the cases originate 
I'ctween the ages of thirteen and seventeen years, though a few 

^ Vcrhandl, d. deutschen Gcsells. f. orth. C/n'r., ii. Koiigress 1903. 



'r<i. 440. — ('onj^enital 
Co.Ka Vara, sliowiiii^ 
the. nearly Verlioul 
Line of the Epijihvsis 
of tlie Neck (Holla). 



Fig. 441. Uiekety Co.xa 
N'ara. The Line of the 
Kpipliysis of the Neek is 
vory t»hli(jue (H(»tfa). 
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begin before and {ifter that time. In Uoyal Whitman’s list^ of 
twenty-tliree cases, eigliteen were males. The left limb was affected 
eleven Limes and the right nine times. 

Symptoms. — They are sliortening, adduction, limitation of abduc- 



FlO. 112. - 1..-11 Viira., 

K!<'\:iliu!t .»! tilt- 

Tn)cha?at‘i', 


Lion, with rotation outward, and 
])rominence of the trochanter. 

In unihiKjral cases the 
patient walks with a limp, and 
in bilatei’al cases waddles and 
has lordosis. On examining 
him from the front the great 
troclianter is .semi to lx* 
prominent, ])ari ly on account 
of the elevation of the pro- 



Kr(;. 4 l-t- -liil.-itvi'.'il Slutic Vai;i, sliowiji,!; 
tin? rnv»ilinil.'iry (.'russiii^' ut' llu- LiriiUs win ii 


eesse.s, and partly because of the muscular atrophy (Fig. d4LM. 
In unilateral cases the .shortening, which is real, may amount 
to two, or even two and a half, inche.s. Apparent shortening, 
which is also pn'.seiit, is due to the tilting upward of tlu* 
jielvis on the affected side to compensate for the adduction. -A 
measurement taken from the top of the great trochanter to tin* 
internal malleolus on one side, and comjiared with the sound sid(*, 
’ Orth. Suvj. 2n«i edit. p. 538. 
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shows no sliorteiiing, thus making 
it clear that the loss in length ot‘ 
the limb is due to a cliaiige in the 
position of the head of the femur. 
In bilateral cases, elevation of the 
trod lan tors (Fig. 445) can be ap- 
])reoiated by marking out Ndaton’s 
line. (!)n active movement, ad- 
fluction is free ]j)ut abduction is 
interfered with or imj) 0 .ssible. In 
those cases where, in addition to 
downward depression of the head, 
theie is a eonvc'xity forward of 
tlie neck, eversion is present, and 



Pu;. 444. — Coxa \’ara. Involiin- 
t;iry crov-.iti^^ oT tlie Le,^s on lloxiiig the. 
Tliiglis «»n llio Uody (IJoynl Wiiitmuu). 



! I'i. 115. — Bilalmil C<o\m V’jir.'i, show- 
iiii; till! IVomiiHMioe .-ind Klnva- 
li'Jii of Crcjit Trochn liters 

iKoyal WhitiiKin). 



KUJ. 44t). - Ihick view of 

I’jitient in previous ligure. 
showing the Relative Pnnni- 
nenee find Elevation of the 
^rriH’linnters, an»l the .Vb- 
seiico of the Nornnil Lniubnr 
liordosis (Itoy.'il Wliitin.-ui;. 
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rotation iiiwanl is limited. Wlieii the convexity of the neck is back- 
ward the reverse occurs. Flexion is as a rule little interfered with ; 
it is, however, accoinpanied in the niajority of (iases by rotation 
outwards. It is impossible in bilateral cases for the patient to sit 
down and place his thighs parallel unless he crosses liis legs at the 
same linie, and according to Joachimstal he can oidy kneel with the 
legs crossed (Fig. 44.‘V). If inarke<i adduction is present, simul- 
taneous Hexing of both hip and knee 
joints evokes a very chapicteristic ])Osture 
(Wliitman) (Fig. 444). If the patient is 
vieweii from the liack the ])roininence of 
the trochanters, muscular atrophy, and the 
elevation as it were of the femoral shafts, 
together witli tlie eversion of the limbs, are 
well seen (Figs. 44.’>, 44b). Iji many cases 
Trendelenburg’s symptom can be elicited.’ 


At the onset of tluj afleetion the 
])atient complains of vague pains in the 
hip and knee; he becomes qniekly tiiv.rl 
and walks with some dihienlty, or even 
limps. In soim^ cases, especially after 
exceptional exertion, the })art becomes very 
])ainful, and miiscnlar contraction may be 
seen. As in eoxalgia, Elmslie “ states that 
“ all cases of adolescent coxa vara pass 
through a stage of immohility of the hip- 
joint, tvhieh may la.st a long or short 
time.’’ Witli this statement the author 
cannot agree. 



, pathology of tisE.senti.1 Form.-- 

of the Thif^ii in iti.-iv.isiug the To exphiiii the oiisct various coiiditioiis ^ 
I>..for,nity (VVlut... ,•.«). 

juvenile osteomalacia and usteomyelitis, hut atteiiq^ts to demon- 
strate their presence liave not lieen successful. The existence of 
late or recnidescent liekets is doubted by many, and very few cases 
of this form of coxa vara show any signs of former rickety attacks. 


^ Trendelenhurg’s sign is this : If the patient staiul.s on the affected limb .and flexes 
tlie hip of the sound side, so as to raise that foot off the ground, the pelvis slips down- 
wards on the sound side, because the (weakened) abductors of the hip on the affected 
side are unable to brace the p(dvis on tliat side. 

- Lmicd, Feb. 1907. 

'' Hohinann, MUtick. mccL Wonhensehr., June 7, 1010, Ivii. No. 2;J. 
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111 the adolescent variety the bending usually takes place near 
the epipliysial line, but not so often as in the Irauniatic fonii. The 
liead is depressed downward and outward from its normal position, so 
that it is abducted, and it is subluxated over a considerable portion of 
its under surface, which is no longer in contnct with the acetaiiulum. 
To this fact some of tlie disability in movement is due, but another 
cause in severe cases is the impact of the up|)er border of the 
neck of the femur against the edge of the acetabulum. This is 
particularly so wjien tliere is a jirominence or spur ^ on the upper 



Fku 4-18.-~Static Coxa Vara (Hofmeistev). 

I 

Ijorder of the neck (Fig. 449), which at once limits abduction. 
<)ther causes of the loss of this movement are the adduction of the 
^^liaft of the femur with the sequential structural shortening of the 
‘‘idductor muscles. It is striking to notice that with the change in 
die directions of the shaft and the neck, the upper border of the 
hitter becomes much lengthened. Normally the trochanter is about 

' Elnislie, in radiographs of twenty cases of adolescent coxa vara, found this spur 
■ > be present, and takes it to indicate tliat the epiphysis has slipped from its normal 
)' In one case of Ramstedt’s there was an area of cancellous bone laid hare by 

“ ®bppiiig of the epiphysis. 
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an inch away from the liead, but in coxa vara it may be as much 
as two and a half inches. 

In this form of coxa vara the head of the femur is depressed to 
the right angle or less, and it may even be forced into tlie neigh- 
bourhood of the small trochanter. At the same time that the head 
is depressed, owing to vertical bending of the neck, a curvature of 
the latter in a horizontal plane takes place in s<.)ine cases, so tluit it 
is convex anteriorly. In other cases the neck is merely bent dowii- 



FlCJ. 1 19.- -Slatir V:u:i i'H;it|lcr . 

Nfili- tli‘* iX'Ouliur <io\vnw;ii'«l InMiiig <if 1.1k* Ik.*u« 1 iin-k. 

i. 

wanl. In yet others tlie neck is convex backward.s, and in very 
rare cases torsi^m of the neck alone is present. As to tlie causes of 
tlie forward or backward convexity of tliii Jiead no direct evidence is 
forthcoming. 

Differential Diagnosis. — As a rule no ditliculty exists, particu- 
larly if a skiagram can lie oVitained.' In this variety congenital 
dislocation may be excluded by the ago of the patient and tlic 
history of the offectioii. The differentiation of coxitis from coxa 

* 'i'he fallacies in skiagrams are referred to more fully when we deal with coxa valga 
(p. <326). 



COXA VARA 


589 


vjira may be easy or may be temporarily impossible, if the case is 
seen tliiring the period of spasm, fixation, and pain, the com vara 
contracta of Hofmeister. Fortunately, the treatment is the same in 
both eases, namely, rest and extension, in typical cases of either 
allection no confusion can arise. In every (.*ase of suspected coxa 
vara, a Kuntgini ray photograph should be taken. 



• “ ' ^ 

Fh;. 150. The npptT third of :i fenmr IVniu :i case of Hihitcnil t'oxn Vain, most probably 

Static ill origin and occurriiij' in an adolcM-cnt (Jordan). 

As to whether a given ca.se is static or traumatic it is sometimes 
unwise to dogmati.se. Indeed many are horderhmd cases, and soim^ 
may he reganled as tlie result of slight and apparently insignificant 
M’aiimatism occurring in a patient witli a weakeuetl or softened nock 
'•f the femur. 

Treatment of the Adolescent Form. — When the diagnosis has 
heeu made, much discrimination should be used in the selection of 
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the measures to be carried out. If the cose is ,au early arid; 
one, and dependent upon the nature of the occupation of the patfeut, 
a change should be made in the latter, and all strain upon the neck 
of the femur, as in standing, avoided. The progress of the deformity 
may thus be arrested. It is also useful to take the weight of the 
body as much as possible off the affected limb in walking, the 



Fi*;. — I5j]:il»-ral Coxa V:na line to OsU-oiiial.-u-i.'i (aflf*r An»crt). 


Thomas s caliper splint, witli a perineal crutch, l)eing a simple means 
of eftectiiig lliis purpose. At the ssiine time massage of the mnscles 
and joints should be tborougb. If pain and spasm are present, rest 
in bed, witli weight-extension to the affected limb, must be adopted, 
and some have attempted to utilise traction force in this way to 
produce lengthening of the limb. It is cerUiii that some of tlu* 
disability is removed l>y stretching the sliortened muscles. And in 
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two M the aiithor’s care it was clear that art opening out 
of the angle of inclination liad occurred. In one case the leg 
gained half an inch in length and in another three-eighths of an 
inch, although the treatment was prolonged for months. 

Tenotomy of the adductors offers a certain amount of functional 
improvement. We sliould recognise, however, tliat if the shaft of 
the femur is abducted by this jirocedure, the femoral liead is still 
further displaced downward in its relation to the acetabulum. For 
the same reason tbrcible redressment can be of little use. 

We are tluirefore driven to attack the bone itself, but we must 
remember that in unilateral coxa vara wc are dealing with a dis» 
ability only, and that an operation is not free I'roiii risk, of which 
the patient is to be made fully cognisant. 

in bilateral coxa vara the condition is much more embarrassing 
to the ['atient, and wluui it is pronounced, the relief to be obtained 
by operation more than counterbalances tlie risk. 

The operative |>rocedures which have been carried out are 
resection of the head ; cuneiform osteotomy of the neck ; o.stcotomy, 
simple «)r cuiunbu'in, of tlie inter-trochanteric region ; and simple 
osteotomy ef tlie shaft liigli up. 'J'he majority of these (jjierations 
ar(‘ open to grave ohjection. That operation whi(‘h hy general 
consensus is considered tlie be.sl consists of removal of a wedge- 
sliajHid from the femur o})posit(* I he trochanter minor, 

h’oval Whitman give.s the following description: — 

The base of the wctlge, wliich i.s sitiiaied on the outer side of 
llie bone, should he about. thrce-tiuarter.s of an inch in breadth, and 
its apex should he at the troehautcr minor. The up[)er .section of 
l»one should lie ])vactieally at a right angle witli the shaft, the 
lower being niin;e ohliipie. The cortical sulcstaiiee on tlie inner 
a.sjieet of tlie bone should not be divideii, l.uit reinforced as it is 
by the cartilaginous troehanUu* minor should serve as a hinge on 
whieli the snaft of the femur is gently forced outwards, until the 
gap is closed hy the a|)po.siti()ii of the fragments”^ (Fig. 45!i). 
In alino.st all cases we, preler to wire tlie fragments together. Tlie 
liinl) is put up in pla.ster of IViris in extreme ahdnctioM until lirm 
union is obtained, the shaft is tluni brought gradually into the 
n»i»ldhj line, aiul tlie head of the lione thereby rai.sod to its ])ro])er 
go.sition (ef. I*'ig, 4.‘10). Very rarely in extreme cases of miisliroom 
deforniity (Fig. 450) resection of the head may be indicated. 

Wliere there is little, depression of the head, and the neck of 
‘ Treatise cm Orthop'die Surijertt, ‘Jiid edit., 1904. 
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the fennir is merely convex forwards or backwards, cuneiform 
osteotomy is not indicated. A linear subtrochanteric osteotomy 
suttices, , and the limb can be inverted or everted as may be 
necessary. 

In all cases, before any operation is done, it is advisable to 
divide tlie contracted atldnctors near tlie pubis by 
S' ;; the open method. 

■ ' ;V Operations on the neck of Uie femur are un- 

desirable, because of the diflicult^ of reaching the 
\ l>art and making a satisfactory cuneiform exse(*-tion, 

the increased risk involved in opening the joint,’ 
and the possibility of necrosis of tlie head.“ 
There is also the possibility of furtlier shortening 
resulting after the operation from slipping up of 
the femur at fehe site of operation. The great 
argument against this form of operation is tliat 
tiu* FitM t same result can be oljtained nmre easily and 
f)f Sirb-Tnu-ijan- witli Icss risk bv Whitmans operation. 

After the operation upon the shaft is com- 
pleted, the limb is lixed in the position of full 
normal abduction, either in a plaster of Taris 
S[)ica bandage, which should include the foot as \v(dl ; oi* a long 
Liston’s splint may be used, which has a hinge opposite the hi}*- 
j’oint to permit full abduction of the femur to be made. Tins is 
used until the wound is satislaetorily healed, and is then replaced 
by a plaster of Paris spica. In either case the patient remains in 
iied for eight Wijcks or move until firm union has taken ])lace. 
Tlie abducted limb is now brought parallel to its Jellow, ami in 
doing so the head and neck of the femur are elevated to their 
normal position. The patient is afterwards allowed to walk about 
in a short spica bandage for a month or six weeks, and rmally this 
is removed. 


FLjS. ir)2. — Outliiivis 


terio Ostootoniy in 
ovt-reoniinj,^ 
Atl«lnt;tion of tlio 
Limb i’Wlntnian). 


Coxa A'aua fkom Pickets and otheu Cai/.sks 

Coxa vara, due to rickets, is less common than we might 
anticipate. It is as a rule not very severe,** owing to the shortness 
of the nock of the femur at the age when rickets is ilorid. We 

' .loachimstal cites two cases in which death followed from sepsis. 

* Hofmeister and Nasse have been compelled to undertake secondary resection of 
the head for this canse. 

•* The angle of the neck of the femur usually being from 100' to 110". 
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miglit imagine that in severe eases of geiiii valgum, wliere tlie 
lower end of tlie femur is much adducted, coxa vara must necessaril}' 
be present, but this is not the case. A good many instances, 
]iowever, apart from genu valgum, have been recorded, commencing 
with the observations of Fiorani, already mentioned ([). 578). 

A spurious kind of coxa vara is sometinu^s met with in 
rickets, where much l)ending of the shaft of tlie femur below the 
trochanter occurs. This variety is now of historical interest, for 
it was in a case .^omewhat of this description that Keetley first 
iiiitiaUnl what is now recognised as the best form of operative 
treatment for coxa vara, namely, removal of a wedge from the 
shaft in the subtrochanteric area. 

'J'lie symjitoms are those already descrilied in essential coxa 
vara, hut for correct tliagiiosis skiagrapliy is essential. Outward 
curvature of the shaft is .sometimes ’compensated hy a downward 
iliveidiou of the neck.* Arguing from what occurs in rachitic 
curves (*.lsewhere wo may antici])ate a spontaneous return to tlie 
uormal form in a large uuniber of cases, and fortunaUtly tliis is .so. 
Ill a case in Ilodfi's ])rivate Clinic, “ the angles in a boy of tliiee 
were respectively 105 and 1. IOC 'fliree ycar.s later, with general 
lii atmenl for rickets, tliey had increased to 120 and 125 . 

Spruitaneous improvement, however, docs not always occur, and. 
nil account of the mechanical disadvantage existing, the condition 
iiiay run on to a severe and even an acute angled coxa vara, as 

<'ciurred in a casi* of doachimstak’^ When the patient was six 

years of age the angle of inclination was about 00 ', and at eleven 
years of age both sides presented an acme aiigh*. 

It is evident, tlieii, that in rickets static effeids (a»me into yday, 
and they are aggravated liy the preceding softening of the femoral 
Heck. It is therefore diHicult to assign the exact position in 
< ki'^sification of this form of coxa vara. It is included for coii- 

Viidiuicij in the section dealing with static developments. d’lie 

form .seen is that de.scrihed on p. 576, as the trochanteric, 
I he c ervical being less frequently met with. Holla ])ointed out 
til at the diagnostic sign of the rickety in coutradistiuctiou to the 

' “ Keinaiks on Coxa Vara.” Drehmann {Zri*st'hr. f. orthof, f'hir., 190G, 

!’• i-'^) gives a tracing from a .skiagram, in which coxa vara on one siao is accoinpanied 
“y ‘oxa valga on the other, botli conditions being compensatory to cliaiiges in the 

^li'ij.iiyses. 

hecorJe<l hy Carl Ilolbing, Zeitsrhr. f, orlhop. Chiv. Ihl. xv. 2. his 4. Hefte, 

1 ’- 

llxndb. if. orthnp. Chlr. C. u. 7. Lieferungen, p. 407. 

VOh. I 2 i> 
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congenital form is the direction of the epiphysial line. In the 
former it is oblique, in the latter it is nearly vertical. 

As to treatment we have remarked that rickety coxa vara 
is seldom extreme, and is often compensatory. Other osseous 
deformities, such as curved tibhe or genu valgum, are present, and 
make more imperative demands on treatment. It may be wise, 
then, to treat rickets generally, and the curvatures of the long 
bones of tlie lind) locally, and to expect a simultaneous cure of the 
coxa vara. If it does not take place, the defori^iity can be rectified 
on the liut»s laid down in the discussion on essential coxa vara. 

In early inliiney, individual cases of true rachitic coxa vara nvo 
seen, and may be advantageously treated by fixation in abducthm 
without operation. 

Coxa vara due to osteomyelitis, senile osteoporosis, and osteo- 
malacia, which diminish tlic resistance of the long bones, is met wit n. 

It is remarkable that so few cases have been recorded in 
osteomalacia (Fig, 454). This is probably due to the dilliculty of 
handling such cases, and owing to tlieir more frequently coming 
under the notice of tlie obstetrician. Wlien the softening jiincus.' 
has terminated and recovery from the general condition takes 
treatment for coxa vara may be called for. 

Space does not permit us to deal here with these rarer forms ni' 
coxa vara, and the reader is referred to tlie original articlr- hy 
Hofineister.^ 

Tuberculosis causes coxa vara in tw<) ways : eitlier a focus mii} 
form in the neck of the femur, and so weaken it that liemiing 
or even fracture occurs; or, as Kirmissou suggests, “ the widtlv- 
spreading fatty degeneration met with in tuberculous bones, ai'-ni 
from any actual focus in the neck, may be a cause of inc]inaii"ii 
of the neck. 

Simi»le and malignant cysts of that portion of the bone ma} 
produce similar effects. 

Arthritis Deformans. — It i.s probably more correct to s.av tisai 
arthritis delbrmans about the hip-joint soinetinies sets up chang' 
closely sirnnlatiiig coxa vara, than to assert that it is a cause 
true coxa vara. Tlie mnshroom-shaped head of arthritis deformau- 
is well known, and if this is modified liy the wearing away of ila* 
upper jKirtion of tlie liead, whilst the lipping below is exaggerateJ 
a condition like coxa vara may be met with. Freiberg ^ has rcceui ly 

^ Beilrtif/e z, klin. Chir. xiii. p. 1. 2 acquises, pp. 390 and 31C . 

^ xira&r. Jour, of Or (hop. Surq. July 1905. 
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.■ulled Httentioii to these cases ; but as in his two examples the 
angles of the neck were respectively 128° and 185 it is ditlicnlt to 

why they arc called coxa vara. The practical point is that 
advanced osteo-arthrilic changes of the Inp-joint may be met with 
in quite young people ; and that, however much clinically a case 
may resemble true coxa vara, the operative treatment on the lines 
laifl down for the latter is best avoided.^ 

• TiiAUMATic Coxa Vaua 

The researches of lioyal Whitman and others during the last 
tiMi years, especially since the introduction of skiagraphy, have 
])la<‘ed this question in nn entirely new light. It is evident that 
any injury about the neck of the femur, which immediately causes 
or leails to dcjU'ession of that part, will ultimately, wdtli or without 
mtation, give riscj to the symptoms of coxii vara. AVe have there- 
I'oie to discuss the effects of the following conditions : — 

1. S(.*piu'alion of the epiphysial neck in cdiildreii and adolescents, 
(.‘iiliei* ])artial or comph^tc (Plate XXVIll.). 

2. Fracture of the neck of the femur in children and adolescents, 
tiler of the “ green stick variety, or complete, or even impacted, 

8. Ju-acture of the neck of the femur in adults. 

We have also to consider this important point, that coxa vara 
el’ the essential variety itself predisposes to fracture by placing the 
iiiadv at a disadvantage for l)caring strains. And tlie aggravation 
uf the syniptoms following a more or less severe injury may be, as 
it wtne, a mere incident in the course of an essential coxa vara. 
Fareliil inquiry into the condition of the part before the accident 
will [)robaI)ly elicit evidence of pre-existing coxa vara, in wdiich 
< a;se tla^ diagnosis must lie ‘‘ fracture of tlie neck in the course of 
'•"xa vara,” and not coxa vara from fracture of the neck. Traumatic 
' oxa vara is not always due to a mal-nnited fracture, but is often 
I deformity gradually developed and following on injury. Holla 
iiierofore divides traninatic coxa vara into two groups: (1) xvhere 

lesion takes place from injury in healthy children, and (2) 
wiiere the fracture occurs in a femoral neck which lias become soft 

t'f. the bad result iji a case of Nasse's, in which cuneiform o.steotomy of the neck 
" ‘s i'erformed in a girl of fourteen (Kirraisson, Diformitts (fctjnises, p. 393, and 
^ Ikitr. z. CcntralbLf. Chir.^ 1897, No. xxviii.). Some references to coxa vara and 
ill lit is deformans are : Maydl, JKw-rtcr Wn. Rundachan, 1897, Nos. x., xi., and 
: von Brunn, “ Cber die juvenile Osteo-artbritia Deformans des Hiiftsgeleiikes,” 
Chir. Bd. xl. Heft 3 ; Kirmisson, Rev. d'orthop.^ Nov. 1898. 
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owing to some morbid process ; that is to say, tlie typical symptoin.s 
of coxa vara are increased by the injury. 

Tiic importance of the part played by skiagraphy in the differ 
entiation of these forms of injury is now being fully appreciated. 
When the |>resent writer discussed eighteen years ago in tlio Ovu's 
Hospital Imports and Aunals of Sunj fry, “ 'rraumatic Separation of 
tlie K|)ipliyses,” he was able to dise(wer only one undoubted ease ol 
separation at the e])i})hysial line of the neck of the femur. Also 
in Treves’ System of Suryery, 180o, it is stated “that there is only 
one known case in which separation of the epiphysis of the head 
was sliown, on post-niorUnn examination, to have occurred.” 

Separation of the Epiphysis in Childhood. -AVI i list Whitmai: 
holds lliat fracture is more eoininoii at this agi‘ than e])i]>hysial 
separation, y(‘t other writers, es]>ecially Ilolfa and Sprenged,^ eonteiid 
that fraetu](‘ is rar(>, and the* bulk of eases are due to epij)liy.sial 
sepuiration. 

vSejiaratiou of the epijdiy.sis is either partial or complete. The 
partial form is more likely lo occur in adolescents, and consists <>1 
a rupture of tlie periosteum and cortical sulistance at tlie junelini! 
of the head and neck. As the result, an inilammatory pj’oeess 
set np, and owing to tlie stres.s of the upright ])osition, the lu^ad <>( 
the lione l.iecomes slowly depres.seel, so that coxa vara is established. 
Again, this [lurtial so})aration of the ejiiphysis may occur in 
adolescents already .sulTeriiig from a moderate degree of coxa vara 
Cases of ])artial sepaiatioii give ri.se to a moderate degree el' 
disability at the time, whicVi, if untreated, increases. 

(Njmplete separation of the ejdjihy.si.s o(a*ur.s (piite near the liead 
of tlie hone, and oeca.sions delinite los.s of funetion, inasmuch as I la* 
epijihy.sial line is situated within the joint, and (|uile near lo thr 
acetalmlar margin, so tliat the articular surface of the head of iIh* 
femur is fre<jueiitly involved." 

Fracture of the Neck of the Femur in Children and 
Adolescents. - Wliitmaii, to who.se writings on this subject we arc 
largely indeble<l, has brought this matter into prominence. lie 
state.s ® that during tlie past sixteen years tliirty-tive cases ha\ c 
come under liis oliservation. The fracturi', may be partial or “ greca 

' Arch, /. klin, Chir, 15'1. Ivi., LS98, p. S05. Also lfes.se, in 
j)oitit, concliules that epi[>liy.sial displacement i.s about three times us frefpient us fr.'n t ■ 
The cases anuly.sed are forty-Uvo in number, ami were a^rtid one to eij^hteou year-. 
ZcAlsrhr, f. oillt. Chir. xv. p. ]J>2. 

'•* Whitman, ilA’c/. Rtc., julySo, 1.S93; Anwihof Sitrfjrnj, .fune 1897, Febriinry 
and November 1902. •’ Orthopedic Surijery, 3nl editimi, ]». 562. 
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.Slick,” or is complete. We have already intimated above that all 
aiitliors are not in agreemeiit with his views. Wliitmaii maintains 
ihat in childhood the narrow neck is liiore liable to fracture than 
ilic epiphysis is to disjdacement, as the epiphysial junction is thicker 
Mild protected by a strotig rim of cartilage, lie further states that 
in those cases wlune three-(|Uarters of an inc,h of shortening occurs, 
if the nature of the injury wen; opijjhysial separation, the consequent 
irregularity within the joint would cause more serious functional 
.l('raug(*ment than, is usually present, and A. llroea ^ appears to 
support Whitman. 

In a ca.se of Wliitmans, in a hoy aged sixteen, tliree weeks 
aFKM’ ibe injury there was an inch of shortening with corrcsp(ui(ling 
(dcvatinii of tlui troeliaiiter, and motion was much rc.stricted in all 
dii'c' lioiis. A Ihuitgeii picture denoted partial (.'piphysial separation. 
The Intel' histruT of this ease dillersMrom tliat of fracture of tlie 
neck of the femur, in that movement of the joint lias remained 
n.'Strieted, as it wa.s at the first examination. 

rrevionsly to the discovery of X-rays, fracture of the neck of 
ihe remnr was kicnvii to occur in chihlliood, hut it was regarded 
hy authorities^' as very rare. 

Fracture of the Neck of the Femur in Adult Life. — 

Piithological and clinical oliservations have made us well acquainted 
with tlm nature (d‘ the injury in these cases. It is intra-capsular 
or (‘Xtra-capsular, and may he. imj)a(!led or non-impacted. 

W(‘ hav(‘ now t(^ consider tin* relationship of pi'e-existing coxa 
vnrn to traumatism. In tlie fully d(^v<do])e<l casii of tiaumatic coxa 
vnm tlu-n.' is nothing clinically to diffeienliatiJ it from the essential 
Ihriii. liidi'ed it a])])eai’S that witli fuller research tlie iiumher of 
till* adolescent or essential form has decreased, whilst the traumatic 
vaihqy has increased.” In fact, llorchard of Posen'* aUrihiited 
' ssential coxa vara to a sm’ies of traumatisms setting u|) fissure.s in 
die* ])oiie, resulting in softening and sinking of the neck. .Put one 
I'oiiit militates strongly against traumatism, used in its ordinary 
being tlie cause of the majority of ca,.ses of coxa vara, and 
dial is the existence of tlie affection in a bilateral form. We must, 
lii'xvever, accept the fact that a hip, the subject of varoid deformity, 

/VfW inrfL, Marnli 4, 190.5. 

•Malgaigne, Holmes, Tillawx, Duplay, Kcclus, ami Hamilton. 

Whitman, in seventy-three eases of depre.ssion of the neck of 1 lie femur, classified 
■ '' ^ :ily-one as traumatic, and most autliors agree that coxa vara may be of traumatic 
' more often than has been Miouglit, and all cite observations in favour of such a 
' ■ * Second German Congress of Orthopa dic Surgeons. 
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is more liable to suffer from the efiects of injury, either on accouiii 
of tile changes iii form and the consequent limitation in inovement, 
or because the very processes, which have induced coxa vara, hav(‘ 
left the neck weakened. 

Tlie practical deduction is this, that in all cases a careful 
early, and exhaustive examination should be made and skiagraphic 
pictures taken in all ■positions of the joint, a minute note of sucli 
positions being kept. The Iiistory should be carefully inquired into, 
so tliat the correct a*tiology is ascertained and a sound diagnosis 
arrived at. 

Symptoms of Traumatic Coxa Vara. — In traumatic seiiaratiun 
of the epiphysis of the head of the femur, wlietlier partial oi- 
comphite, tlie exact diagnosis can only be \erified by an X-ray 
picture, at an optuvition, or on ])ost-mortem examinatir)n. Usually, 
after a slight injury the patient complains of sudden disalality and 
pain. He limps somewhat, and further shows the typical signs ol 
depression of the neck of the femur. There is some shortening, 
and tliis increases if the patient is allowed to walk about. Whcji 
the separation is complete, the signs of injury to the neck of the 
femur are well marked, but if it is partial the signs are oliscme, 
more particularly if the traumatism is sliglit. 

Fractures of the neck of tlie femur in childhood and ailult lilV: 
differ very markedly in tlicir signs. 

In children and adolescents the immediate effects of tlie injury 
are sliglit, particularly in the “ green stick ” variety, so much 
that the patient may be able to walk about immediately after the 
accident, or within a few days.^ When tlie fracture is complete 
a shortening of lialf an inch to one inch is present. There is 
elevation of the trochanter, and the movement of tlie joint is 
restricted and painful, and the limitation is cliiefly in the direction 
of flexion, alxluction, and internal rotation. Whilst tlie iniiiiediale 
effects of the injury are comparatively slight in cliildren and 
adolescents, yet as years pass on they often increase and the 
shortening becomes more marked. 

Of the symptoms of fracture of the neck of the femur in arhilt 
life it is not necessary to speak at lengtli here. 

Diagnosis. — The usual error is that the condition is eitlier pnl 

^ Thus in a case of Kirinis.son’.s (Gamlier, Rev. tVorth., Marcli 1905, p. 127), 
fell and fractured the right radius. He walked to the hospital an<l mounted to tin* rirsl- 
floor to be dressed. A month later he returned to the hospital, ami was examined "y 
Kirmiason, wiio recognised that a fracture of the neck of the right femur was 'dso 
present. 
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down to traumatic synovitis, or it is thought to be symptomatic of 
the onset of tubercular coxitis. An X-ray picture will quickly clear 
up the (luestion, and the more or less sudden elevation of the 
troclianter, the rapid onset of shortening, with tlie loss of flexion 
Mild internal rotation, will place the case in its true light. 

Treatment of Traumatic Separation of the Epiphysis. — On 
account of the slight degree of violence, and because the symptoms 
are not very -marked, the patient is generally treated for a contusion ; 
and after two or three weeks’ coniinement to bed, perhaps not even 



450.- Triiiiniiiiic ('.V)x:i Vara; illustrating tin*. •Vniliictioii Mctlnul of treating tlie Injury, 
S'l as to ijrovmt tlio Varoid 1 y. 1. Fraetuvi* of the neek of the feiuiir. ' 2 . 

llestoratioM of tlie normal angle hy foivible alxluction. 3. The limb in normal 
position. 4^ 5, and (i illustrate separation of the epiphysis of the head of the femur 
treated by llu? same method (Uoyal Whitm.*iii). 

that, is permitted to get about Then follows the more or less 
mpid development of the typical signs of coxa vara. Therefore, in 
tlealiiig with these cases we have to consider: («) The immediate 
tieatiiient of the diastasis ; (J)) The preventive treatment' of coxa 
vain after the accident ; (c) The treatment of eases seen two or 
thre<.^ weeks after tlie injury ; and (d) The treatment of old-standing 
J fduinatic cases. 

In dealing with traumatic separation of the epiphysis, if it is 
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not couiploto, innnedinte treatment consists of rcciiinboncy in bed, 
with weight-extension to the liinV), for about live weeks. Then the 
patient slioiild bo allowed to get np, weaving a caliper knee-splint 
with a perineal eriitch, or the traction hip-.splint, tbns removing tla^ 
weight of the body I’roni the injured linil». This should be worn 
tor Lwi) or three months. 

Ill dealing with conpdete separation of tin; e)>i[t]iysis, the t)ro])er 
relalionsbips of the head and neck should be resloretl; and this can 
best be effected bv brinuiiiLC the limb into full normal abduction 


' ■ ■ .vli‘ f '- ' 

'j 




1. - • i ' 


Fa;. -'I'ln.' L"1 i' 4 Sjiira :i'< anpli'.;'! for iIm.* of Fi;’( |nri- of tin- N’ick t:f tin 

ti.*;ijur ii: t!u; .'ii :iti AiijrK’ <.*t Aiitliii'tion of : Wliitiiinn 


( I'ig. 4..o>j under an ana-sthetic (Whitman), a.nd (ixing it in a plaster 
of Paris bandage for six weeks. In order to avoid tne siibsenuein 
depression ot the weakened neck wJnm the ])atient gets about, tlic 
calii»er or tin; traction liip-splint sliould be used for three or four 
inontlis afterwards. If it is found that the femur is retained nmre 
or less in an abnormal ].a>siiion, massage and forcible manipulation 
are called lor. If the case should come under notiet! when coxa 
vara is present, then removal of a wetlge of hone from the shall 
below the line of the trocdiantens i.s indicated. 

Treatment of Fracture of the Neck of the Femur in 
Childhood. — In this injury the head of the bone is de])ressed, and 
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it is iu the position wliicli it woiiM iioriiially occupy oii alxhietiujj: 
the limb, tliat is, the head is alnlueted. Its further abduction is 
prevented liy the tension of. the lower portion of the cfipsnlar 
lij^anient. Forcilde abduction of the limb, then, since the head is 
already lu‘.ld by tlie capsule in tliat position, will restori^ the normal 
relationship of the fra^nnents ; and Wliitman says that the apprecia- 
tion of tin's fa.et is the leading detail in practice. Tlu* injun^d limb 
is abducteil under ana-stliesia until the to[) of the great cvoclianter 
conies in contact with the acetabular margin. At that moment 
llie line of the neck of tlie femur is restored. It only remains to 
])lace a ])la.ster of I’aris s])ica, on the pelvis and tlui wliole length of 
the limh for tliree or four weeks, and tlien to use the sliorL spica 
of Loren/, or the ap])aratiis iii<li(‘ate<l above for tlie aftcT treatnieiit 
of sepal of the (‘pipliysis. 

In dealing willi tlie preventive treatnimit nf coxa, vara, llui 
mi'thod aliove dcscrilied is nndoubledly the liest. Ihit we must 
consiiler tlie (jiiestioii of pro|tbylaxis under other tioiiditions, such as 
in cases of ohsciin^ injury about the hip-joint in which no detinite 
iliagnosis can Ix^ made, ami there is considerable sns[acion ol‘ injury 
to lli(^ neck. In these (Nises the safe plan is to kei‘p tlu; patient 
lecumlieiit, with tlui leg in tlie abducted position until three or four 
\vr*eks liave elapsed, and then allow tlue patient to go al>oiit witli 
the weiglit of the liody taken off the liml). It is of great import- 
aiiCM? tliat (lie. possihli* d(!Vi*.loj)meiit of coxa vara slum Id he anticipated. 

Wlum a. case is seen for the first time two or tliree weeks 
after the injury, wliere no special treatment has been conducted, 
and it pn^staits .signs of commencing traumatic coxa vara, it is 
advisable to ainestlietise the [latieiit and forcihlv nlMluet tlie liml). 
Siicli force must; he gnard(*dly a])plied, because of tlie po.ssihility of 
a dislocation or fracture of the hone elsewhere. 

As to the treatment of old-standing traumatic cases, it falls 
into preeisely tlie same category, and the same ]»alliative measures 
should he employed as in essential or static coxa vara. 

Treatment of Fracture of the Neck of the Femur in Adult 
Life. - -Alxluction to tlie normal limit is advisable. When tlie 
fracture is complete the sliortening is rediujcd by traction and 
counter-traetioii, and the limb is tluni slowly abducted to its full 
<-xtcnt. Whitman also advises that the surgeon s hand should be 
i>laced so as to push the thigh upwards from beneath, and force 
vhe two fragments again.st the anterior part of the capsule, lie 

that “ when the limit of abduction lias been reached the capsule 



602 


STATIC DEFORMITIES 


SEC. m 


will become tense, thus directing the fragments towards each other, 
and the trochanter will be apposed to the side of the ])elvis, thus 
preventing upward displacement. The tension of the muscles, 
which favours deformity, will be completely relaxed.” 

Some Earlier References to Traumatic Coxa Vara 

1897. Whitman. Annals of Surgery. Further ObservatioiLs on Fracture 
of the Neck of the Femur, etc. 

1897. CUARPENTIER. Those de duct. Paris, 1897. ^ 

1898. 1)e Ql khvain. De la Coxa Vara. Sein. nukl. No. 0. 

189S. SiMtENOEL. Cher die tiauinatische Lo.sung der Kopfepiphyse, etc. 
Verhandl. d. dentsch. Ge.sells. f. Chir., 1898. 

Arch. f. klin. Chir. Btl. lix. 

1S98. KiRMissoN. Rev. d’orthop. p. 459. 

1898. JoAcniMSTAL. SaniinUing kliiiischer Vortriige, Nu. 215. 

1899. JoACHiMsTAL. Arch. f. kljn. Chir. Ed. lx. Uber Coxa Vara 

t ra 11 111 at ica i nfan t u ri i. 

1899. Whitm.vn. New York Med. Jour., January 21, 1899. 

1900. AVhitman. Annals of Surgery. 

1900. Fkoklk'H. Rev. d’ortliop. 

1901. Stieua. Arch. f. klin. ( Jiir. Heft 3. 

1902. Whitman. Annals of Siirg., November. Transac. of Amer. Orthop. 

Assijc. 

1902. Kikmi.s.son. Dilformite.s ac«jui.<os. 

Since 1902 the condition ha.s been well recognised, and individual 
references become too numerous to be given. For a well-illustrated 
article, that by Broca, Presse 'iiudiojJe.^hwch G, 1905, should lie consulted. 


A Note on the Fnlhtriea invobrA in the intetyntafion of Shin •jraiu.-ij es^ecuilbj in 
Coxii lltm a?id Vabja 

Mr. Vincent Moxey describes a simple experiment. If a .stick with a 
rectangular liaiidle be lield so that its .sliadow is ca.st upon the wall, it is found 
that by .simply rotating the stick upon its long axi.s, or lowering and raising it 
with respect to tlie light, any and every angle can be produced in the shadtoN 
of the handle. That is, varu.s and valgus appear at will. Jn’a simple case 
like this, with tlie conditions fully known and entirely under control, it is 
difficult to reproduce the true shape in tlie .shadow. 

In the case of coxa vara, that .skiagram i.s most nearly correct which gives 
the longe.st neck of the femur, i.e. the least foreshortened. If coxa valga is in 
(piestioii, then the .skiagram w’hich gives the smallest angle is the mo.st accurate 
one. 
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I CX)XA VALGA 

JWyi'iinology — Freqitmcy — ^Ktiology and Causation — Varieties — Pathogenesis — 
Hg riq) toms a n d S igns — Diagn osis — T rea t men t. 

Whilk coxa vara lias received inucli attention dnring the past few 
years, very little has been directed to the opposite condition, namely, 
coxa v'al^ea,^ and notices of it are sparsely scattered throughout 
surgical literature. Royal Whitman, in his last edition, dismisses 
the subject in six lines, and Bradford and Lovett devote a para- 
graph to it. 

Starting from the conventionally accepted conception of a varus 
deformity as one in which the segment of the limb distal to the 
curve is found adducted, we call that form of bending of the neck 
of the femur coxa vara, in which the head is displaced downwards 
and the shaft of the femur adducted. Coxa valga is exactly tlie 
opposite condition to coxa vara. The head of the femur is dis- 
placed upwards, and the shaft is abducted. 

The cardinal signs of coxa valga are abduction of the leg 
associatiid with external rotation and limitation of adduction. 
Tliese, taken with other symptoms and signs to be detailed 
juesently, make up the “ symptom-complex.” 

In effec’T coxa valga is an opening out of the angle made by 
the liead vuid neck of the femur wdth the shaft, and it has not 
receix'cd much notice hitherto, owing to the fact of its sometimes 
•leing mistaken i()r early hip-joint disease ; and t.he clinical symp- 
toms to which it gives rise have been hitherto considereil to be 
of sliglit importance. 

Before we proceed to a description of the alfectiou we must 
first render clear tlie terminology. Most of this has been gradually 
evolved in the description of coxa vara,^ and the same terms and 

^ This description of coxa valga is essentially the same as tliat read by the author 
before the Royal Society of Medicine, London, March 1908. 

We have referred to these on p. 575, where the terminology is more fully given. 
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will become tense, thus directing the fragments towards each other, 
and the trochanter will be apposed to tlie side of the pelvis, thus 
preventing upward displacement. The tension of the muscles, 
which favours deformity, will be completely relaxed.’* 


Some Earlier Reeehexces to Traumatic Coxa Vara 

1897. Whitman. Annals of Surgery. Further Observatioiw on Fracture 
of the Neck of the Femur, etc. 

1897. Charpen'itku. Those de duct. Paris, 1897. , 

1898. De Query AIN. De la Coxa Vara. Sem. mod. No. 6. 

1898. Sprenokl. Cher die trail inatische Lbsiing dor Kopfepiphyse, etc, 
Verhandl. d. <leiitscli. (lesolls. f. Chir., 1898. 

Arch. f. klin. Chir. Ed. lix. 

1898. Kirmisson. Rev. d\)rthop. p. 459. 

1898. JoACHiMsTAL. Sammluiig klinischcr Vortriige, No. 215. 

1899. JoAOHiMsTAT,. Aicli. f. klin. Chir. Ed. lx. Uber Coxa Vara 

t rail mat ica i n fan tii m. 

1899. Whitman. New York Med. Jour., January 21, 1899. 

1900. Whitman. Annals of Surgery. 

1 900. Fruelich. Rev. d’orlhop. 

1901. Stieoa. Arch, f. klin. (Tiir. Heft 3. 

1902. Whitman, Annals of Surg., November. Transac. of Amer. Orthop. 

Assoc. 

1902. Kirmisson. Difformitts acipiise.s. 

Since 1902 the condition has been well recognised, and individual 
references become too numerous to he given. iVn* a well-illustrated 
article, that by Broca, Presse inMkahy March G, 190b, should he consulted. 


A Note oi\ the Follaries inrolvetl in the interjwdnt inn of Shin ff rum. e.<pic{ulli! in 
Ofrxa Vara (md Vahja 

Mr. Vincent ^loxey describes a simple experiment. If a .stick with a 
rectangular handle be held so that its .shadow is cast uj^on the wall, it is foiiml 
that by sinij[)ly rotating the stick upon its long axis, or lotveririg and raising it 
with respect to the light, any and every angle can be produced in the shadow 
of the handle. That is, varus and valgus appear at wdll. In a simple case 
like this, with the conditions fully known and entirely under control, it is 
diflicult to reproduce the true shape in the shadow. 

Ill the ca.se of coxa vara, that skiagram is most nearly correct which gives 
the longest neck of the femur, i.e. the least foreshortened. If coxa valga is in 
question, then the skiagram which gives the smallest angle is the most accurate 
one. 
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Terijiinohuiy — Frequency — /Ftioloyy and Caumtinn — Varieties — Pathogenesis — 
Symptoms and Signs — Diagnods — Treatment. 

WHJLK coxa vara lias receiv^ed much attciitioii during the past few 
years, very little has been directed to the opposite condition, namely, 
coxa valga,^ and notices of it are sparsely scattered tliroughout 
surgical literature. lioyal Whitman, in his last edition, dismisses 
the subject in six lines, and Jiiradford and I^ovett devote a para- 
grapli to it. 

Starting from the conventionally accepted conception of a varus 
delbriuity as one in which the segment of the limb distal to the 
curve is found adducted, we call that form of bending of the neck 
of the femur coxa vara, in which the head is dusplaced downwards 
and the shaft of the femur adducted. Ooxa valga is exactly the 
op])Osite condition to coxa vara. The head of the lemur is dis- 
placed upwai'ds, and the sliaft is abdiuited. 

'riii3 cardinal signs of coxa valga are abduction of the leg 
assuciated with external rotation and limitation of adduction. 
These, taken with other symptoms and signs to be detailed 
presently, make uj) the ‘‘ sym])tom-complex.” 

Tn etfect coxa valga is an opening out of the angle made by 
the heail jind neck of the femur with the shaft, and it has not 
received mucli notice hitherto, owing to the fact of its sometimes 
l>eing mistaken for early hip-joint disease ; ami the clinical symp- 
toms to which it gives rise have been hitherto considered to be 
of slight importance. 

Uefore we proceed to a description of the affection we must 
first render clear the terminology. Most of this has been gradually 
evolved in the description of coxa vara,“ and the same terms and 

^ This description of coxa valga is essentially the same as that read by the author 
before the Royal Society of Medicine, London, March 1908. 

^ We have referred to these on p. 575, where the terminology is more fully given. 
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ineasuremeiits are applicable to and in use in ilescriptioiis of 
coxa valga. 

If we examine tlie upper part of the iioruial femur and inako our 
measurements in a frontal plane, drawing one 
line (AH) through the long axis of tlie shaft 
and another line (CD) through the long axis 
«)f the head ami neek, wo have au angle 
(CEH). This is called (1) the angle of 

inelination, or the angle of depression, thtj 
cervical angle, or angle oP the femur. It 
varies from 1 l*o ’ to 128 in the iioj'mal. 
AnyrluTig above 12S represents coxa valga, 
and anything below 125 represents eoxa 
vara (Fig. 455). Again, taking the normal 
femur, and drawing a line (CF, Fig. 455) 
through fhe base of the head at a point wliere 
the (Mitilaginous covering cea.ses, we have (2) 
Alsherg's line. This line in Fig. 455 cuts 
Fi<i. i.'i't. NmiMAi. F^ou r. - ^^1^ hi. (5) Al.s])ei’gs triangle. Ihc 
Aii;:U^ Angi.^ of In- triangle made by the lim's KH, I'lE, and 

W Ansi, or 'ji AUltcws trifuiijlo (see rit'. I-ki). 

of Ki.'vation : Trian-io KllK ( 0 AIsl)ergs angle, or the angle of dircc- 
AIsIh'v.:’. 'IV ian.irlr, tion, or the angle of elevation, is the angh^ 

formed by Alsberg's line, drawn through the 
base of the head of the femur, and the line continued up from the 
(liajjhvsis, indicated by the lines Kll and UK in Fig. 455. It is 
normally al>out -N to 44 . 

Imi-smuch as in co.\a vaia there arc 




Fhi. 4.’>7. Axt.i.K oi' 1)1-1 I.INATION. •'Foniiir NliUidiu!' 
on IcHikt'd at IVoin alinvo down. AH = 

I'M. l.ar). — AH- Ilolla’s Traii'iV«M'se Axis (d' KiU‘<.> Joint for line pimillel 

Line ; Cf) Axis of tin-reto) ; t'l) - Lonj; .\Nis of Neck ; DKH -Auj^le 

.Shaft C)f Femnr. of l)eelin:it.ioii -- aLont l‘J' iioninilly. 

two elements constantly pre.soiit, namely, dopre.ssion of the head and 
incurvation of the neck of the femur, another term ha.s come into 
use, namely, the angle of declination (Fig. 457), which is measured 
ill the following way: The femur is stood vertically on the table, 
and looked at from above downwards. A line (AB) is drawn through 
the trau.svei’se axi.s of the knee-joint, and a lino (CD) is drawn through 
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the long axis of the head and neck. The angle DEB is the angle 
of declination, arid is normally 12". It is increased in some forms 
of coxa vara and in congenital dislocation. There is reason to sus|)ect that 
when we know more fully the pathology of coxa valga we shall find not 


/ 



Covii A'.'ilga. Coxa Vara. Normal. 

-Variations in AiigK* of Inclinntion (Young). 

only that tliori; is an elevation of the head, lait that there is also a 
distinct curvatujo foi'wanls or backwards of the neck, and even, as is 
dcscrilMal in coxa vara, a torsion of it upon itsedf. Ih-obably tlie latter 
condition will bo found to preponderate ovei’ curvature. It is simphu* to 



Coxa Valga. Normal. Co.\a Vara. 

tail. — Variatkm.s in Alsberg’s Anglo. 


deal with one measurement in discussing coxa valga, the angle of 
inclination, or the angle of depression,* or, for brevity, the angle of the 
femur. In some cases of coxa valga the angle may be increased so 

^ On the \vlu)le the term “angle of inclination” is })ielt*ral)le in (liseussing coxa 
valga. The expre.ssion “angle of depression” is of value in .speaking of coxa v.ua, 
hecauso the neck and head of the femur are depressed, whereas in coxa valga the 
contrary Is the case, and, therefore, “angle of depression ” is apt to be misleading. 
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much that in X-ray pictures, with the limb everted, the neck of the 
femur may appear to be in a continuous line with the shaft (see Cases 14 
and 16, Figs. 465 and 468). ’* 

Relaiivc Frcquenvii , — In order to detenu iiie the normal angle of 
tlie neck of the femur as well as the relative frequcmcy of coxa 
valga and coxa vara, measurements were taken by J. K. Young of 
a large number of specimens in the Museum of the College of 
Physicians and the VVistar ]\Iuseum in Philadelphi.a. Tliey were 
mostly of adult specimens of all nationalities and botli sexes. 
Measurements were made of the angle of inclination (depression) 
and the angle of declination. The greatest dilliculty was ex- 
perienced in taking the angle of declination (see Fig. 457), and in 
some instances it was necessary to liave sections of the l:)ones made 
to determine it accurately. Any angle of depression ])etween 110 ' 
and Ido" was considered normal, and below 110 as coxa vara by 
Y'oung, and above 140‘' coxa valga (Fig. 458). The length of the 
femora was considered, l)ut i.s not recorded. The number of femora 
examined at the College of Physicians was 200, and at the Wistar 
Museum 015, making a total number of 821. Jn these there were 
8 cases of coxa valga, or 0*97 per cent; 52 of coxa vara, or 0*88 
per cent, and the remainder were normal, over 7 5 piu cent of these 
having an angle of 180\^ Of the s]>eciinens of coxa valga ex- 
amined, one was due to tuberculous risteitis, four to a]*thriti.s with 
exostosis, one to rickets, one to hydrocephalus, and in the others 
the cause could not be determined from the records. The angle 
varied from 188 to 150 . 

I'he specimen of coxa valga from hydrocc])halns, described by 
Young, is exactly similar to one reported l)y Hnm])hry in the 
Cambriilge Museum. In that spijcimen the angle of each neck 
was 148 ; in YTning's, 152'. No example of coxa valga from 
amputation of the fe.mur in early life like tliose ol:)servei\.l)y Turner 

^ Of eleven fietal skeletons oxanjined at the College of Physicians the developineiit 
was not siidioient to allow of any exact incasnrnraentH. The head and neck were 
“ligamentous,” and were usnally in the axis of the shaft. The ineasnrenients of tlie^ 
angles of the infant skeletons showed tljc usual high angles recorded by other writers. 


Specimen 1204 
„ 4206 

„ 4202 

4203 
4201 


Infants: Wistar Museum. 

. 3 years . . Angle of inclination, ISh"* 
. 1 year . . ,, 145^ 

. 11 raonth.s . . ,, ,, 145^ 

. 1 year 44 days . „ ,, 150^ 

. 2 weeks . , .. .. US** 
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and Humphry was discovered. All tlie eight specimens of coxa 
valga examined were unilateral except the one due to hydroceplialus. 

Gfiloazzi, of Milan/ describes two oases : — 

Case 10. — A healthy girl, aged 12, without any history of rickets, 
but poorly fed, had shown signs of dithculty in walking for a jieriod of 
two years. There was no history of cither traumatism, rheumatism, 
osteomyelitis, or tubercle. She complained of becoming easily tired, and 
of limiUition of movciuent in the joint, and the left hip-joint was painful. 
Examination showed a characteristic gait in walking, with marked 
twisting forwardfl of the pelvis on the left side, which only disappeared 
when tile patient walked with her left leg externally rotated. In an 
erect posture, and with hei‘ legs parallel, it was noted that the normal 
lumbar lonlosis was increased. The left 
anterior superior spine was in front of and 
below tlie right. She akso had slight genu 
valgum on tlie left .side, mid wlien standing 
she slightly tlexe<l her left leg, as if it were 
too long for her. Seen from the front, the 
left hip appeared flatter than the right one. 

When the patient stood on her left leg only, 
a characteristic phenonienou took {dace. A. 
marked inclination of the pelvis and of the 
trunk to the left occurred, that is to say, 
the rever.se of Trc ridel on liurg's .sign was 
produced. In doi’sal decubitu.s, and with 
the legs parallel, the left anterior su|)erior 
spine was 12 A cm. from the plane of the 
bed, and the right 11 cm., and this dilVcr- 
ence became more marked when attenipting 

to correct the outward rotation of the ,, ,, ,, , . , 

, - 111*. • ■loO.— (.oxa V aU'a in Galerizzi s 

leg. Hie distance- from the lett anterior cav,e. Befort* riperatiDH. 

superior s{)ino to the inteinal malleolus 

was 2 cm. greater than on the right si<lo. On {las.sive movements abduc- 
tion was freer than normal, whilst adduction and internal rotation were 
abolished. The left great trochanter was 2 cm. below Nelaton’s line. 
An X-ray examination showed that the head of the femur was in a right 
line with the diaiihysis, and only one-half of the globular surface of the 
head, and that the inner and u|)per half, was in contact with the cotyloid 
cavity (Fig. -160). The case was treated by an o.steotomy to be de.scribed 
pre.sontly, and the angle of inclination was diminished from 160’ to 
130", and the angle of Alslierg from 07 ' to 47*'. 

Case 11. — In Galeaz/i’s second case, a young girl, aged 13, showing no 
nckety signs, came under observation. In this {latient the gait had been 
imperfect since she began to walk, though she had only become notice- 
'Xl>ly lame four or five months previously, and the left hip had liecn very 

1 Joicr. Jmirn. Orthop. Surg.^ 1906, iv. p. 2t4. 
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painful. In this case there was greater oscillation of the trunk than in 
the previous one, so that tlie girl walked with her left leg in abduction, 
atul slightly flexed at the hi]>, and the trunk wrvS much inclined to the 
left side. The left leg was 1 i cm. longer than the right, and Kelaton’s 
line was lowered. A certain degree of atrophy in the glutei muscles was 
noticed, but adduction was the only movement that was limited. An 
X-ray examination shoAved an angle of inclination of 169^ and Alsbcrg's 
angle measured 94 . The femoral head had lost its roundness, and 
appeaj-cd globular externally (^'ig. 4G1). The higher part of the head was 

not in the acetabulum, and not more 
than a f[uarter of tht whole head was 
in contact Avith the cotyloid cavity. 
This explains the unsteady gait and 
the symptoms of luxation in Avalking. 

'riicse cases are valuable as they 
represent careful observations. 

* Cask 12. — Nathaniel Allison^ re- 
ports the following case of acquired 
coxa valga : — F. S., male, aged 10, 
first seen in 1904. Hitherto he ha<l 
been ahvays lieaithy. In that year 
he had injured his right leg by a 
fall from a feiice, and since then has 
been lame. The limb was tender 
for some Aveeks, and very sensitive. 
After that be walked on this limb 
Avithout pain, but Avitli it always al>- 
ducled and externally rotated. Wlien 
he AA^’is examined in August 1904, 
the right hip Avas alHlucted to an 
angle of GO , flexed to 20', and externally rotated to 90 \ and all 
movements wen; limited to a fcAv degrees, 'rino'e Avas s|>asm of the 
adductor tendons, and an X-ray plate aa7i.s taken of the right liip, Avhicli 
showed an abnormal condition of the acetabulum, [)robably the result 
of a fracture. Under an amesthetic, manipulations were carried out, 
and the hip was bent to 45 and abducted to 20 , Imt no nn)vements of 
external or iiitcnia.1 rotation Avere made. The limb Avas placed in a 
plaster of l*aris spiea. After tAVO Aveeks this Avas removed, and the 
Avalking was painless, but the amount of movement in the hip-joint had 
not been materially increased l>y tlie manipulations. Further treatment 
AA^as refused for a time, and the boy Avas taken home. 

In August 190G he returned to the hospital for ai)eration. 'fbe 
degree of abductio?i was then found to he .'^0", flexion 15 , and external 
rotation 90". The angle of inclination of the right femur Avas calculated 
at IG F' and of the left at 125"' (Fig. IG2). The length of the right limh. 
taken from the anterior superior spine to the internal malleolus, Avas 



* Ainer, Journ. Orthop. Sunj.^ January 1907. 
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1 in. greater than the left, and the right great trochanter was depressed 
I in. below Nelaton’s line. It was situated below and behind its normal 
position, and was ditticult to palpate.^ 

When the boy stjinds or walks, the right leg is abducted and rotated 




FlO. -162. — Allison’s Cas«* of < {rlglit), before Opt-ratio?i. 

outwards, wliich causes secondary scoliosis. Mo cannot bring the feet 
together nor alter the position of the limb. Passive movement of the 
right hip is limited to a few degrees in any direction. 



I'lie diagnosis was luado on the symptoms, on the lengthening of the 
and the fact that this lengthening “can be a,ecounted for by the 
\'i.se in the angle of inclination of the femur on the right sido.'^ 
“ i reatmont consisted in a transverse osteotomy of the femur just below 

riiis observation on tlie situation of tlie trochanter shows that anteversion of the 
i: (tf the femur was present. 


610 * 


STATIC DEFORMITIES 


SEC. HI 


the great trochanter. The lower fragment was rotated inwards 10"^, and 
the thigh adducted 10°, whilst the Hexion of 10'' was reduced and the 
linil) was put in plaster of Paris for six Aveeks. It was then found that 
the right limb had become shortened by I in., the trochanter had been 
raised J in., and the boy stands Avith the feet together and with no 
distortion of the trunk.” The angle of inclination Avas i cduced to MO 
(see Fig. 4 03). The anterior superior spines Avei*e on a level, and there 
Avas no pelvic tilting. Active movement in the hip Avas not possilde, 
and pa.ssive motion AA^as limited to a fcAv degrees. He Avalks Avithout 
pain, and the peculiarity of the gait i.s very much lessened. 

Causation.- — Putting aside for the present the pathogenesis, avc 
may deal now with the So far as the collected cases gf», 

Ave may classify them as follows:- 


A. CONOENITAL 

'J’hese may he seen either (h) in eonj'iinetion witli congenital 
dislocation of tlie hip, or (b) not assoeiat(?d with abnormalities 
elsewhere. 

With regard to (n) Associafio/h icith Coufjoutal //islomiion of 
tin' Hip , — Plate XII., taken firnii (r. A. C;ir])enters case, and the 
authors case (Xo. lo, PIalf3 XXX., Fig. 2) show this (piite clearly, 
and it is a ])oint of great clinical importMinte, ])ai‘lJculMily in tlu! 
treatiueiit of congenital dislocation. J"liologically, the question 
arises Avhether tlni coxa valga in these cases is a primary condition 
f)f the head of the bone, Avhieh has slipj)ed out either before, during, 
or after birth, l)ecause so small a portion of it is (unbraced by the 
cotyloid cavity ; or, Avlicllicr the coxa valga is secondary to the 
dislocjition, and is caus(*.d hy the outward [>nsh of the pelvis against 
the head in Aval king. This outwanl push must necessarily cause 
a stress on the epiphysial line of the neck, and so constantly tend 
to delleet the head upwards. Whatever may be tlie order of events, 
thii indisputable fact remains that (*ongonital dislocation and coxa 
valga are someiinies coinbiinid ; and this affords an (ixplanation of 
the extreme difliculty, not f»nly of reducing such a dislocated head, 
but also of retaining it in the cot^^loid (javity. The writer strongly 
suspects that in those cases of dislocation, wliere the lower limbs 
must be put in what is called the axillary position, namely 'Wib 
the knee pointing well uj)Avards toAvards the correspoiuling axilla, 
so as to retain the head of the leinur secure, coxa valga is present 
ill a considerable degree. The following castes have come tihd^ my 
notice : — 



( IfAP. X 


COXA VALGA 


6)1 


Case 13 . — Confjmital IHshcatmi of the Hip and Coxa Volga. — G. M., 
;ige(l 2J years, camo to the Royal Natiojial Orthopaedic Hospital in 
October 1905. It was noted that she halted on the left hip, and that 
the left leg was smaller than the right, especially above the knee. As 
she stands, the body is deviated towards the left side, the left trochanter 
is prominent, and the head of the femur is displaced upwards. There 
is no scoliosis. Trendclonlnug’s sign is picsent, but this is due to dis- 
location of the hip, which masks the signs of coxa valga in this respect. 
The limb is exterimlly rotated ; it is not abducted. All the movements 
of the limb are very free. 



Fig. 10 1.- 'rr.'U’irij.; (O' a Wkiagraiu nl’ Coxa Valj^a and C(^nj;i.-iiital Dislocation 
oi' tin* Left ilip in a child, a;jn‘d 2|; ytars. 

M KAsen KMKNTS. 

Kight. r<eft. 

Umln'licu.'^to internal inalleolns . . 17.^ in. lOA in. 

Ariteri(jr .supenior spiiio to internul inalloolius 10;^ in. loil in. 

^ ... , fLeft troohantev 

Nelaton s hue JNonnal. { - , 

t 1,1 in. above. 

A skiagram taken with both feet slightly everted shows the dislocation 
of the left hip, and the angle of inclination on that side to bo 169 and 
‘>11 the right side 126 ' (Fig. 164). 

Cai^K 14 . — (hiiijerntal Dialovat'mi of the Left Hip, with Coxa Valga . — 
b. M., aged twelve months, was admitted to the Royal National 
b^rtimp«^ic Hospital on January 21, 1907, for congenital dislocation of 
the left hip. It is a. striking fact that he is the second child of a family 
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of three, who an? all under my care for congenital dislocation of the left 
hip. The first and t hird chihlren are females. In this case the loft hip 
was reduced by manipulation and put up in plaster. On October 20, 
1907, an X-ray photograjih was bakeu, from which tlie diagrams arc 
made. The head of the left hip was seen to be in the acetabulum. 
The angles of inclination were as follows: On the left side 172', on the 
right side 10 k, taken with the legs lying lax (Fig. 165). The great 
increase in the angle of inclination on the left side shows that in this 
patient, and pi'obably in the children of this family, the up])cr end of the 
femur is of such a shape as to cause the head of the thigh bone to be 




Fie. CJo.- -Tr;n-ii!;:( at' :t Skiai'r.wn from a « of f.'nxii ami 

JJl.-lnciii ion of liu*. Left Hij> in :i a”«Ml 12 m«mtlis. 

only partially and insecurely ])laceil in the acetabulun?, ami tberefore 
liable to slip out, under the, slightest provocatifm. 

Cask 15. -ikmjraihd IHdooitlon of Ihc Lift If ip, with Cvxa Vohja,-- 

11. 8., aged 2, was a<biiittcd to the Evelina Hospital undtu' my care on 
October 20, lOn;!, with congenital di.slocation of the left hij). Then* 
was I in. shortening on tiie left side, and the movenienis of flexion, 
abduction, and adduction were liraitcil. On Hccember 1, 1903, the 
Holla Lorenz open operation was performed on the left bi}). The 
capsule of the joint w.as I to i thick. I'his was opened by a 
crucial incision. At the same time particular can*, was taken freely to 
divide the Iowcm- part of the catisulo and tluj ilio p.soa.s tendon. The 
acetalmlum was found to l>c of good .shape and nonrud. After division 
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the above structurcH, no diiiiculty was foiiiul in })lacing the head of 
i lie bone in the socket so long as the limb was abducted to an angle 
•A 40 ''. 

When seen on l)ecem])cr 15, 1004, the legs wore e«|ual in length ; 
;;iie couM Ilex the limb to 15''; abduction was excellent, adduction was 
iiinited, and extension was full. There was no telescoping of the head 
of the fcnuir, «ind it appoare<l to be in good position and stable ; the 
loot was not everted. 

On JiUKi ‘22, 1005, the head of the femur was still in good ])Osition 




Fki. IOG. of a Ski;ii^r:»ni of a c;i.nO of RimIuihmI 

Disloc.'itioii oftlie lli]).s aiiU <.'oxa Vol^'a. 

and she was walldiig well. An X-ray photograph was taken on 
binuary 26, lt)07. 'Fhc licad of the left femur is seen to he thoroughly 
well placed in the acotabidum, hut the iipj)er and posterior part of the 
lira of that acetabulum is not so well defined as the right, and about 
a third of the sphere of the head of the fcnnir is not emlu’aced by the 
eotyloid cavity. The angle of inclination of the loft femur is 15 r and 
oi the right 147'’ (Fig. 466). 

This case is interesting as it is one of the few successful cases in 
'^'hich I have betm able to maintain re<lnction of the head of the boi\o 
iter the open operation, and in this case there has been no recurrence of 
die dislocation for four and a half years. 
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(/>) Coxa Valga, not a^ociated with other Ahmrnialities . — 
Young is responsible for tins subdivision of tlie congenital variety, 
in wliich no other abnormalities are present. Whilst it was stated 
that any increase in the angle of inclination of tlie femur above. 
128" constituted coxa valga, yet the angle may be increased 
to 140" without detinite symptoms following. Tliere is, however, 
one case of coxa valga, published by David, which is assumed 
to have beeii congenital, but the evidence is not conclusive. 
Galeazzi has observed that tlie normal direction of the cpipliysial 
line of the neck is marked by a line parallel to the aperture of th(‘ 
cotyloid cavity. It is probable, therefore, tliat careful observations 

on fietusos and on the newly born 
will discover some cases of this 
type of congenital variety. 

B. AcQcnn-.D 

( .1) Dfff to Bract ion- exerted by 
a Be ad ad. Li ode — It is readily 
conceivable that tlie compound 
ellects of continuous traction by tlie 
weight of tlie part, the alisence of 
body-^Yeigllt fibove, and the loss of 
the normal stroim contractions of 

o 

the pelvi-femoral muscles, may lead 
to coxa valga. Such conditions arc 
more or less met with in all ca.scs 
of infantile paralysis, and eveii 
when inactivity of the limb is 
very marked. It is possible that 
coxa valga would be more fre- 
rpiently seen in association with 
paralytic limiis, which are incapable 
of weight bearing, were it not for 
the fact that, owing to the capabili- 
ties of modei-n orthopicdic appa- 
ratus, paralytic limbs can be made to liear some proportion of th<^ 
body -weight. 

Specimens and cases of coxa valga in intantilc paralysis of the 
lower extremity have been described and leconled Vy Humphry, 
Turner, Laiienstein, Albert, and Young ; and we are able to give a 



Frc. 467. — Right ( Vjxa Yulgri ami In- 
fantile Paraly.sis, Right Lower Liml« 
(Case 16). 
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tiijscripliion of a oaso which came iimlor our observation at West- 
minster Hospital (Fij^^ 467): — 

Cask 10. — Coxa Valga on the Bujhl Suh, nAnocmtnl vith Infantile 
raralydii. — P. S., a^ed 9, came under rny care at A\h‘.stminstcr ilospitul 
on November 15, 1907, on account of infantile paralysis of the right leg, 
which liad existe<l since he was 2 years of ago. It was seen on examina- 
tion that th(n*e was (‘.xtreine atrophy of the glutei muscles of the thigh 
arid of the leg. 'Inhere were no congenital defects, and no history of 
iiijujy, rickets, or tubercle. The patient was an aruemic and umler-fed 
hoy. Ho cannot \^dk without support, and wdien lie uses crutches tlie 




168.' -Tnciiii' fit' n. Ski:5|^r.‘un of :i r.isi* ul’ (N'lx.-i assooiiitod with 

liif'iiiitih' I’ivnvly.sis, u Ijoy, jiuvil 0 years 'Hu* Itight was cvci tiMl whi'ii llio 
Ski.-r^ratii was taki ii. 

right thigh is^flexed on the abdomen to an angle of 10 , ami the leg is 
Hexed on the thigh at an nngle of 2>0', whilst the foot is extended and 
everted, and the hack shows a double scoliotic curve, the dorsal deviation 
being to the left a.nd the lumhar to the right. There is also considerable 
lordosis. The right side of the pelvis is twisted so that the right 
antei’ior superior spine is on a plane hnver and posterior to the left. 
Tlierc is also some genu valgum on the right side, and some contraction 
of the tensor vagin.e fernoris and ilio-tibial liand is noticeable. The 
vb,‘ctrical r-cactions show the reaction of degeneratioii in all the muscles 
of the right leg, and the jiaticiit has no voluntary j)ower of movement. 
As he lies in bed, the right limb is flexed at the thigh ami knee and falls 
inwards. Measurements were tiikeii of the limbs - 
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Anterior sn))erior spine to knee 
Knee-joint to external malleolus 

Great troohaiiter 


lliijht. 

ngin. 

S>i- in. 

f ifcin. al)ovo I 
’ \ Nelaton-s line, j 


Left.. 
124 in, 
lOi in. 

Normal. 


On passively moving the limbs it was noted that the movements 
of the right hip were unusually free, except when limited by the con- 
tracted ilio tibial hand. The thigh could be fully Hexed, and Avhen it 
was rotated downwards and outwards through a wide area the head of 
the bone was felt to slip upwards, as if subluxated (“ clicking- hip ”). 
After this date (February 3) this sign disap|>oared, ^nd the patient has 
been resting in l)cd with weight-extension on, ami a, good deal of the 
tension of the contracted ilio tibial band has been removed. The right 


\ 



Fk.. 460, — 'J’lii; .sain«‘ ;is in Fij'. -ICS, with tlu; feot pl.‘Ux-il p;ii<ilh‘l. 


trochanter is altout I in. posterior to its normal position, and its external 
a.spect is rotated somewhat backwards. Trendelenburg’s sign is not 
obtainable, as the patient cannot stand. X-ray photographs of the 
limbs were taken in the following positions : — 

(a) As the patient lay upon the couch, that is with the right foot 
everted at an angle of about 45", the angle of inclination on the right 
side was found to he 170' and on the left 144*' (Fig. 4G8). 

(/>) With both fe(it [)laced parallel, the angle of inclination was found 
to be 150 ’ on the right side and on the left 143' (Fig. 4G0). 

(c) With both feet fully everted and the limbs abducted, the angle 
of inclination on the right side was 204" and on the left IGO'’ (Fig. 470). 

(d) With both feet fully inverted, the angle of inclination of the right 
appeared to be 128'’ and of the left 133". That is to say, on the 
right side, between the fully inverted ami the fully everted positions, 
there were 76' of difierence, and on the left 27"’ of difference. This 
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shows not only • the possibilities of fallacy in examining; these cases 
unless X-ray photographs are taken in all positions,^ but also the extra- 
oixiinary elevation and twisting of the neck which must have taken place 
in the right femur to allow of this rotation through such a wide arc 
as 76'^ 

With regard to the treatment, section of the contracted band of 
fascia was dotic, and the boy supplied with an orthoi)ie(lic apparatus, 
taking its bearing from the ischial tuberosity, and made ligid from the 
hip downwanls. It was useless to attempt any other treatment for this 
limb except persistent massage and galvanism. If recovery of any of 
the muscles takes place, the [wssibility of tendon grafting and arthrodesis 
may be considered. 

(>oxa valga also occurs after amputation through the thigh iii 
early chihlhood, as we have lueutioned above. 




47c. - Tin? .samo as in Fi-;. KJS, with tlie foct fully cvuiIimI ainl tliu linibs alMluetoil. 

(2) Stallc or Functional Varieties — Wollf’s law sliows that the 
sliape of the bones is determined by conditions of reaction to the 
l)0(ly-weight and the stress and strain of muscular action. A 
femur performing its fimctioiis in an adducted })ositiou will eventu- 
ally assume a dillereut sliape from one which works in an abducted 
position, so tliat from tilting of the pelvis dilhirences in the shape of 
the thigh bones are to be anticipated. When the centre of gravity 
of the trunk is disturbed, as in scoliosis, the femora will be sub- 
jected to different conditions of stress and strain due to unequal 
loading, which is just as much a static condition as over- or un- 
loading. Certain facts show that considerations of this nature must 
he taken into account in seeking to explain some cases of coxa valga. 

Ill hip-joint disease, where the limb has been abducted, Galeazzi 
says that a degree of coxa valga lias been induced. Unequal loading 

^ See Note, p. 602. 
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perhaps explains the coxa valga in tlie scoliosis case of "Maiiclaiie 
and in the genu valgum case of Gaiigolphe. It is highly probable 
that static conditions govern the association of coxa valga and genu 
valgum noted by other writers. Thus genu valgum on one side is 
associated with coxa vara on the same side and coxa- valga on the 
other. In Galeazzi’s case, in which the patient always leaned on a 
paralytic limb in w^alking, the pelvis became tilted downwards on 
that side, so that the limb was in an abducted position, and coxa 
valga resulted. IF, in tliis case the femoral neck had been deficient 
in resistance or incapable of reacting to tbe stimulus of this 
increased strain, it is probable that it would liave collapsed ami 
coxa vara resulted. 

A case of what may be termed coiiijamsatory coxa valga from 
fracture of the shaft of the femur, also came under my notice at the 
Koyal National Grtliopiedic IIoKpital. Tlie description of it is as 
follows : — 

Cask 17 . — Right Coxa Fahja, follou'ing FraCare and MaJ Union of the. 
Shaft of the Feniur, — G. M,, aged 8 years, came under my observation at 
the Royal National Orthopaxlic Hospital on July 18, 1907, on account 
of lameness of tbe right log. In October 190G he was rim over 
by a motor-car and was taken to a Union Infii’maiy. Tlie right 
thigh was considerably crushed, and he remained in the infirmary until 
Christmas. The parents said that when he left thcr infirmary tlicre 
was no support jilaced on the leg. On account of the lameness lie went 
again to the infirmary at Easter 1908. He was placed in bed for a time, 
and then w^ent to a convalescent homo. On examination the child is a 
pale, under-sized boy, and stands with the right leg bowed out, and then? 
is ail extensive curve outwards occupying the greater part of the right 
femur. The right trocihanter has lost its natural prominence, and in this 
situation there is a marked depression. Tire external surface of the 
trochanter looks backwards. There is no scoliosis. Trendelenburg’s 
sign is absent. When he walks, the chief sign is limping, but he has 
no pain. The limb itself is rotated outwardly, but abduction is not 
marked. When he lies dowm, flexion at the right hip is noi’inal. 
Abduction can be carried out to an angle of 45"', adduction is limited to 
20'’, external rotation to flO' , and internal rotation is free only when the 
thigh is flexed. 

Ml-IASUaiSMIiNTS. 



Rijzht. 


[Jnibilicus to internal malleolus 

27 in. 

27 i ill. 

Anterior superior sj>ine to internal malleolus 

24 in. 

25 ill. 

Nelaton’s line ...... 

f Right trochanter 

Left trochanter 


* t iioi'iiial. 

i in. above. 


An X-ray photograph was tfikeri of the right leg with the foot 
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to the front, find the angle of inclination was found to be ,U)2'' 
(Fig. 471). 

With regard to the treatment the obviou.s thing to be done is io 
remedy the mal-union of the femur by operation. When the static con- 
ditions are altered it is almost cerUiii that at his ago the coxa valga will 
gr'adua I ly disappear. 

The connection between f/cnH valijmi and mm valga is illus- 





f'*';. 171. TrsuMiiif of a Skijipr.'iiii of Riglit Coxa Valg!i, 

following FrjiifUiro ami Msil-1'niou of the .Shaft of the 
Feimir, in a lioy aged S ye.ars. 



Kiu. 47‘2. — J.cft- sided ( loxa Valga 
and Genu Valgiun. See 
Skiagram, I'late XXIX. 


Irated by the following case, which came under niy notice at 
W(‘stini lister Hospital on December 6, 1907 ; — 

Cask 18. — C. xM., aged 11, was admitted for ‘‘malformation of both 
hips.” The only point in tlie history is that there was a difficulty in 
progres.sion since the child began to walk. There was no history of 
tubercle, injury, or paralysis, and no congenital defects arc noticeable j 
no history of rickets. The jwitientis a feeble boy, and stands and tvalks 
on a wide base, with feet apart and the knees approximated. Both feet 


'.'■.if#.' 
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aro flattened and the knees are valgoid./ There is slight scoliosis, with 
the convexity of the lumbar curve to the left. In walking, he rolls 
about, but does not limp ; the pelvis drops to the left aide, and there is 
slight lordosis. It is seen that the right trochanter is not so prominent 
as the left. The left leg shows external rotation at an angle of 45^, on 
standing, and the distance between the malleoli, with the knees J in. 
apart, is, when he stands, in., and when he lies down 4.J in. The 
measurements are as follows : — 


Riiihi. 

Umbilicus to iiitoriial malleolus . . . in. 

Anterior 8Uf>erior spine to internal inalleolu.-i 24 J in. 


Trochanter 


I in. above 
I Nelaton's liin 


Left. 

2r>§ in. 

23'i in. 

Normal, but dis- 
placed slightly 
backwards. 



Fro. 473. — Tracing from a Skiagram of a ca.sc! of nilatural Coxa Valga associated with 
Scoliosis and Genu Valgum, taken from n boy .ogcil 1 1 yenrs. 'I’hc feci were, 
slightly everted. 

Trendelenburg’s sign (see footnote, p. 586) is abstmt on both .sides as 
they are tested alternately. 

Passive movements: with the limbs extended, on the right side, 
abduction is 40'", adduction 20"' ; left side, abduction is free to the right 
angle, adduction is limited to 5°. With the thighs and kLecs flexed : 
on the right side abduction is very free and adduction is good ; on the 
left side abduction is very good and adduction is limited. On fully 
flexing both thighs simultaneously, the femora are rotated outwards. It 
was also noted that the head of the femur on the right side appeared to 
be unduly movable in the acetabulum. 

Skiagrams were taken in three positions: first, with the patient 
lying as he was accustomed to do, when the angle of inclination on the 
right side was found to be 150^, on the left side ISo*" (Fig. 473). The 
feet were then fully inverted, and the angle on the right side was 1 30°, 
. on the left 137° (Fig. 474). The limbs were then fully turned out ; the 
angle on the right side was 163°, on the left 170° (Fig. 475). 
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^ titet right thing appears 

to . getiu and t6 ^ect on the angles of 

mcHinirtion. ■>■.' ■ ■''■■■ ■;■ 

(3) The ‘ def^^ after fracture of the 



Fio. 474. — The same with the feet fully invertcil. 


neck of the fciiiiir, with impact^n and nnil-union, and after injuries 
and separation of the epiphysis. It is rare, but it is quite con- 



Fjo. 175. — The same with the feet fully everted. 


ceivable that it can be produced by a direct fall or blow on the 
j^reat trochanter. Thiem,^ Holla, ^ Kolliker,® Manz,^ J. K. Young,® 

^ “Seheiikellialsbnmh mit VerliingeruDg des Heines; Coxa valga traumatica,’* 
VerhandL d. deutsch. OeselhcK /. Chir,^ xxvi. Gougr. 18&7, p. 66. 

^ Mrbnchd, Fradurenu. 1&04, p. 410. 

® Milnch, med. IVoeheiischr^y 1006, lii. p. 1718, 

• lieUr, ». klin, Ghir.y Tubingen, 1900, xxLviii. p. 29. 

® Amer. Jmir, Ortfwp, Surg,, 1907. 
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and Drehmaun ^ ha^e recorded cases. The case quoted by the last- 
mentioned writer is somewhat striking. A woman, of 46 years, "fell 
on her right hip. Although it was very painful she was able to 
walk a considerable distance to her home. The leg was abducted 
and lengtliened. In a few days she was about again, using a stick. 
The movements were considerably interfered with, especially those 
of adduction and rotation inwards. Later on, the injured limb was 
found to bo 2i cm. longer than the oLlier, and it was also much 
abducted ; and it was Ibund that the lengtliening could not be 
neutralised l)y tilting the pelvis upwards on tlie injured side. A 
high boot, with a tliickeriiiig of 3 cm. to the sole and heel, was fitted 
to the sound side. A skiagram sliowcd the existence of an 
impacted fracture, coxa valga, and an angle of inclination of the 
neck of 155"'. This case, then, alfords one interpretation of a fact 
noticed in general surgical tox*t - books, tljat occasionally actual 
lengthening may result from fractures in the neighbourhood of tlie 
liip-joiut. 

ilradford and Lov<‘tt also state that coxa valga has been 
recorded following a severe fracture of tlie lovvei* end of the femur 
and knee-joint. 

(4) v:ith Bickds or olher Processes of Bony Sofleiimy^ 
such ns Osteomyelitis and Tulerch\ — Authors speak of a rachitic 
form of (ioxa valga, and undoubtedly some instances are met witli 
in rickets, though primary rickety coxa valga is proliahly rare, and 
the affection is more or less a secondary result, tt is well known 
that if the neck of the femur is soft it will bend downward, and 
coxa varii, not coxa valga, will result. Wliat is actually seen in 
some cases of rickets is iu\ iiiwanl bend of the lower p[irt of the 
shaft of the femur, as in case No. 1 8 ; whilst the femoral head 
is abiiormally in a line with the upper part of the curved shaft, 
that is, a, compensatory coxa valga has developed, neutralising 
more or less the juimary rachitic deformity. Tilanus^ gives 
details of and figure.s a case of comjiensatory coxa valga occurring 
in a boy, age<l 12, in tlie course of infantile osteomalacia. 

(5) fdiopoiltic. — This term is used because certain cases, not 
reaiiily falling into the above groups, are met with, and have been 
considei’od to he analogous to a form of coxa vara. Tlie latter is 
really a static condition, and it is very probable that the so-called 

‘ Ziulschr. /. orlh. Ckir. Stuttjfj. 1906, xvi. p. 179. 

Orthopedk Harifcry, ard edit., 1905, p, 321. 

•'’ d. orlhojKf Alarch 1, 1907. 
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idiopathic cases of coxa valga depend upon an anomaly of gait or 
attiiude. Other cases are probably congenital. To the author, at 
all events, an idiopathic coxa valga does not appear probable, and 
tlie existence of tliis form is by no means clearly substantiated, 
nor generally accepted. It is x><^ssible, liowcver, that cases 
may bo met with, due to some abnormality in the growth of the 
bones or associated witli a wedge-shaped e])iphysial cartilage at the 
neck of the femur, tlie base of the wedge lieing downwards. Even 
if such cases occur, it must be a very tine line wliicli divides such 
forms frtnu congenital ones. Again, it must not be forgotten that 
in the hetus, coxa valga is a normal condition, and may persist after 
birth. 

— IMncli light is thrown upon this point by the 
remarks on (;a.usation, and a few words may be added. Tlie normal 
shape and jiositiou of the head and neck of the femur depend upon 
the nice adjustment of certain forces, namely, weight pressure, 
resistance of the bone to this pressure, and muscular tension. Jf any 
one of these factors, or all of them, arc varied in degree, altered in 
direction, or destroyed, clianges take x>lace eonfonnaldy with Wolff’s 
law, and the head and lujck of the femur assume diflerent positions 
and directions. To take an oxamplo from the 1 letter - known 
deformity, coxa, vara, if the resistance of the bone is lessened by 
rickets, the effects of tli(,‘ suxierincumbent weight and the indl of 
muscles come into ])lay, and we find the bead of the bone gradually 
sinking until it is at a right angle or less. Again, if the continuity 
or the resistance of the neck be suddenly destroyed by separation 
of the e]>ij)hysis or fracture, the jielvi-feinoral and pelvi-trochanteric 
itiuscles retract to their IVdlest extent, drawing the sliaft of the 
femur upwards, and coxa vara results, ’fhat is to say, in these 
traumatic cases an alteration in one factor only, namely, tlie tensile 
strength of^tlu*. nock of the fennir, results in coxa vara.. Now, let 
us supjiose that the weight of the body above or — what comes to 
the same thiiig--diniinution of xmxssure from below is brought 
idiout, that is, the limb is pendulous. Then the most imjiortant 
factor in determining the normal angle of the neck of the femur is 
lost ; and as it grows, it approximates towards a straight line witli 
fl».e shaft. It must also not be forgotten, in connection with 
infantile paralysis, that the pull of the powerful psoas inusele, 
which curves beneatli the neck of the femur, and is responsible to 
■some degree for the normal angle of the iie(*k, is either much 
diminislied or entirely destroyed. There is no doubt that the 
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normal ilio-psoas ia a factor of imix)rtance in the production of the 
usual angle, and when the muscular force is lost, the angle tends to 
increase. 

In the treatment of fracture of tlie neck of the femur, when 
extension by weights is used, great care should be exercised that 
the limbs are placed parallel and that the proper amount of weight 
is employed. If too much weight is used, tlie shaft will be dragged 
too ffir downwards, and the head will unite at a very obtuse angle ; 
coxa valga will be produced. If too little, tlie opposite condi- 
tion, coxa vara, will follow. Therefore every case should be 
examined through the screen from time to time after it has been 
put up, so as to ascertain that the fracture is in the best possible 
position. 

In congenital dislocation, when the head is displaced upwards, 
the thrust of the pelvis dowuiwards and outwards in walking, in 
unilateral cases, must naturally cause the angle of inclination to 
open out, and the effect of tins thrust is increased by the frequently 
abducted position of the limb. In scoliosis there is no doubt that 
coxa valga arises on that side to which the pelvis inclines, but 
further observations are lujoded by means of the X-rays to ascertain 
if coxa vara on the opposite side is always associated. 

As to the occurrence of coxa valga in rickets, it is diiricnlt to 
explain wliy it arises, unless w^e accept the view that it is com- 
pensatory to excessive external curvature of the shaft of the femur. 
The opposite delbrmity, coxa vara, is easily oxplica]>le and rational, 
and, as we have already remarked above, i*iekety coxa valga must 
be excessively rare. AVben it occurs secondarily to some other 
deformity, such as genu valgum, static conditions may afford the 
necessary clue. 

Symptoms and Siyns . — Tlie cardinal symptoms are lengthening 
of the limb, and al)ductioii of one or l)oth lower extremities, 
associated witli external rotation and limitation of adduction. 

(1) Fain and S 2 >asrn . — At th<> onset of tlie trouble the patient 
often experiences fatigue and wandering jiains in and about th«J 
hip-joints, ami sometimes it will lie noted that the abductor muscles 
of the limbs are in sjiasm. 

(2) Gait . — In a unilateral case it is limping, and tlie trunk is 
inclined towards tlie affected side. In bilattiral cases it is rolling, 
sailor-like, and unsteady, and is reminiscent of the walk in con- 
genital dislocation. Tlie cause of the unsteadiness and uncertainty 
is that the head of the femur is not firmly and wholly planted in 
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the acetabulum. Only the inner and upp(ir portion of tlui convexity 
of the splicre lies in the cotyloid cavity. In some cases a partial 
subluxation occurs in walkinj^; f)r, when tlie patient is lying supine 
and the limb is ilexed, abducted and rotated outwards, a distinct 
slij) upwards of tlie liead may be felt. 

(^1) Lm(jUu:nivff of the Limb , — In a unilateral case the limb is 
lengthened 2 cm. to M cm., and tilting upwards of the pelvis does not 
compensate for the increased length. In fact, it may be necessary, in 
Older to rendiu' the limbs parallel, to compensate on the sound side. 

(4) The limb is abducte»l and rotated out, whilst movements of 
adduction and inward rotation arii limited. This is said to be 
})athognomonic. There is often some slight limitation of Hexion. 

(5) In bilateral cases the patient stands witli dilViculty on 
one leg. In unilatei'al cases, wlnm the patient stands on the 
alfocted limb, tlie body is inclined tbwards the affected side. This 
is well shown in tlie photographs of Galeazzis case.' Now this 
jiostiire is just the opposite to that whicli obtains in Trendelenburg’s 
sign, which is often seen in congenital dislocation of the liip, whore 
the body drops to the opiiositc side when the patient stands on the 
alfected liinb. 

(6) Compensatory changes occur in the trunk. In unilateral 
cases the upper part of the body is inclined towards tlie alfected 
side, and there is lumbar scoliosis with its convexity towards tlie 
anectod linii). Sometimes the pelvis is twisted, so that the anterior 
superior spine on tlie alfected side is below and in front of or 
lieliind tlie (.ijiposile one. 

(7) The region over tlie great trochanter is often iiattened. 
This is in great contrast to what is seen in congenital dislocation, 
where it is unduly promiiieiit. .Further, the great trochanter is 
often below Nelatou’s line, and its outer surface is frc([iiently dis- 
placed backwards. This displacement backwards points to the 
piobable existence in coxa valga, not only of increase in the angle 
of imdinatiou of the femur, but also of iiieurvation, or a forward 
convexity of the neck, as in coxa vara. There may also exist some 
-orsioii of the neck on itself, but no observations exist on this point, 
file lowcj’ing of tlie great trochanter is not observeil if there lie a 
V'idened acetabulum, or if the case be complicated by congenital 
hsloeatiou of tlie hi|), or associated with infantile paralysis. 

(<S) Finally, the last word rests with careful skiagraphy, and we 
'hfuk that all cases described as coxa valga will not bear close 
^ Anicr. Journ. Oiihop. Surg.^ 1907, p. 245. 
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analysis. Skiagraphy requires great care, and the position of the 
limb must be curelully noted.' Thus a case of coxa vara, if rotated 
out througli !)0 \ will appear as coxa valga, that is to say, the 
farther we deviate from a plane transecting the femoral neck 
frontally, the more valgoid will the neck appear. There are, how- 
ever, two means of avoiding this failure. We should be certain 
that we see tlie anterior edge of both trochanters clearly in the 
skiagram, A more trustworthy method is that which we have 
ado])ted of having the X-ray pliotographs taken in at least three 
positions of the limbs, namely, both feet fully inverted, both feet 
straiglit to the front, and both feet fully evertcjd. If the supposed 
deformity cannot be made to disappear in any ])osition, then coxa 
valga is present. A coxa, vara may hy rotation tlirough 00 ' be 
mistaken for valga ; luit no amount of rotation can make a valga 
look like a vara. An excellfiiit mctliod is to take the X-ray 
photographs stereoscopically, and then have a reduction made. 

As the cases which came before our notice increased in number, 
we Ijocanie aware of the necessity of taking the photographs of the 
limbs in the positions of eversion, inversion, and with the feet to the 
front. It is essential tljat tlie tu])e bo kept at each exposure in 
tlie same position, and the patient’s body as well. Not only sliould 
the position of the limbs l)o specified, but the angles of inversion 
and eversion noted. In the case of young children it is also 
necessary to give an amesthetic. 

Many of the records in literature, so far as tlie angles of 
deviation are coiicerneil, are vitiated by the absence of the a])OV(i 
precautions, and it is not improbable that, relying too much on 
imperfect X-ray work, some cases have been designated coxa valga 
wbicli are not so. 

Dlrujnosh . — Tlie cardinal and other .symptoms have lieen already 
dwelt upon, but in tlie various types of cases some of tjie signs may 
be modified. Sljortening of the limb, ratlier than lengthening, 
exists in congenital dislocation and in infantile paralysis due to 
general atrophy. Again, tlie movements of adduction may be very 
free in paralytic cases. Further, the trochanter is raised, and not 
lowered, when coxa valga is a.ssociated with congenital dislocation, 
and here, too, the trocliaiiter is also prominent. In some cases the 
trochanter is di.splaced backwards, and incurvation of the neck is 
probably present. 

The chief cause of error is confusing an incipient tuberculous 
* See also Xote, p. 602. 



COXA VALGA 


627 


coxitis with coxa valga, but this can be readily avoided if we 
remember that in the latter upward tilting of the pelvis does not 
compensate fur the lengthening of the limb. Again, sacro-iliac 
disease, on account of the abducted position of the limb and 
apparent lengthening and dropping of one side of the pelvis, may 
l(jad to mistakes. 

Treatment . — The subject has hitherto received such scanty 
notice that no definite lines of treatment have been laid down. 
Independently thv writer treated one case, and he found afterw^ards 
that the same plan had be(ui adopted by David, namely, placing the 
limb as far as t)ossible in the adducted position. The limb was 
adducted and rotated inwardly under an amcsthetic, and fixed in a 
[•Lister of Paris spica. David succeeded in improving the angle of 
depression in his case l)y 7 \ Init we cannot say tliat our efforts met^ 
with success. In some cases equalisation of the limbs by tlie use 
of a high sole on the Siuiiid side will not only improve the gait, but 
will lessen the angle of inclination by changing the direction of the 
woig]jt-[)ressure. 

Wallace lUancliard ^ devised a cinieiforin o.steotomy of tlie neck 
fur this condition, but this is not a very easy porlbrnianeo, and 
lln^ success of tlie after-treatment is more problematical than in 
suljtroclianteric osteotomy. 

Arguing from tlui analogy of coxa vara, where the deformity is 
reailily remedied by the removal of a weilge of l)one, with its base 
outwards, from the subtrochanteric region, it ought to Ije the right 
tiling to remove iu a case of coxa valga a weilge of lione, hut with 
its base inwarrls. This, however, is a troublesome proceeding on 
;iccount of the immediate iieighhourhood of large vessels, particularly 
of the internal cireunillex and superior [lerlbrating arteries. 

Galeazzi has (•btained good results in his cases by performing a 
linear osteobAiny well outside the joint, at the base of the neck, and 
not through it. He is convinced that in all anomalies of direction 
of the neck, the [lart ti.) be. operated upon must be this region, and 
not the subtrochanteric. He further points out that if the section 
is made at the spot indicated, the pull of the great muscular musses 
’-hose tendons are inserted into the great trochanter is such as to 
<hag the shaft of the femur upwards and lessen the angle of 
ncliuation. Afterwards he applied snflicient traction to the leg 
‘0 obviate great displacement of tlie fragments without preventing 
■iie gradual ascent of the trochanter, and he followed step by step, 

^ Amcr. Joimi. OrtJiop. Surg.f Jan navy 1907. 
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by means of X-ray photographs, this upward movement of the 
trochanter, which he stopped at the proper moment by means of a 
firm plaster of Paris spica bandage. The success of Ins treatment 
is indicated by ligures (Pigs. 476 and 477). 

In his first case the angle of inclination diminished from 160" 
to 130 ‘, and the angle of Alsberg from 67' to 47'\ In tlie second 
case the angle of inclination decreased from 160 to 130'', and the 
angle of Alsberg from 94 to 40" (Pig. 478), the osteotomy liaviiig 
been completely extra-articular. Tlie hip-joints .maintained their 



Fic. 170. --(TMli/azzi’s (.':ise No. 10, 
aflLT operation. 



Fit;. 177.- - (liiK-jizzi's (.‘asc? No. 11, 

al'trr ojMrration. 


perfect mobility, the gait becamti normal, and was still ij mil tercd one 
year after tlie oiieratioiis were perforined. 

Xathaniel Allison divided the bone just below the groat 
trochanter in bis case, and remedied tint external rotation ami 
abduction, with the. result tliat the angle of inclination was 
diminished from 164' to 140". On account of the original injury 
very little increase of movement of tlie hip-joint followed. 

We liave not operated for this condition yet ; but, provided that, 
as in hospital, we can carefully watch the subsequent progress of the 
case by means of the X-rays, wc should give the preference t<* 
Galeazzi’s method ; whereas, under other conditions we are disposed 
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to tliiiik that simplo subtrocliaiitcric osteotomy, with adduction of 
the lower fni<,Mneiit of tlie femur, will snlTice. It will not be 
necessary to r(‘move a wedge, as the gap left in the bone outside 
will readily (ill i.i[) with callus. 



MusKUM J^l’KCIlMKNS OF CoXA A'AUJA AND CASES DESOUllJKD IN 
LiTEUATUPvE 

Coxa valga was first recognised in niuseuni specimens. The late 
‘Sir (leorge Humphry, in 1888,^ speaks of four specimens in the 
uuisenrn of the University of Cambridge which he examined. The first 
'f)Ccimen is seen in the skeleton of a child with hydrocephalus, the angle 
inclination of the neck of each thigh bone being 148 ', the length of 
■ho bones being 9| in. The second is the upper part of a thigh bone, 
■vhich was taken from a limb removed at the hip-joint. The patient had' 

^ “Observations on tlie Angle of the Thigh,” Jount. of Aaat. and rhys., 18S8, 
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been paralysed from infancy. In the third specimen the angle of the 
neck was 1 50 \ and it was judged to have been taken from a paralytic 
limb. The bone measured IG in. in length. The last was an amputation 
stump, in which the angle of the neck was 142°, and it was inferred that 
the limb had boi*nc no weight for some time previous to the operation. 

Albert ^ describes eight sjiecimens : one associated with paralysis 
of the legs ; one with “ weakness of tlie logs, but no paralysis ; one 
with osteomyelitis of the pelvis ; one with rickets ; one with osteomalacia ; 
one with multiple exostoses ; one with luxation (congenital ?) of the other 
hip ; and one with genu valgum. 

Turner- mentions three specimens: one from un amputation in 
early life, witli an angle of 150"; one associated with tuberculosis of the 
ankle and knee ; and one fi-om fracture of the lower end of the femur 
witli separation of the epiphysis. 

Lauenstein notes three specimens, with angles of 140’, and 

155° ; and he observed increase in the angle of inclination after amputation 
through the thigh. 

The cases found in literature arc the following : — 

Mauclaire,^ to whom wc owe the term “coxa valga,” dcscrihcd 
the coinlition as occurring in seoliotics, especially those wdth a right 
dorsal convexity. In Maicli 1894 he pcrfonmal an autopsy of such a 
case, and the neck of the left femur showed an angle of declination of 
110', or an angle of inclination of 175 '. During life, internal rotation 
of the limb was impossi])le and iMbluction w'as greatly limited. 

Hofmeister ol)servcd the condition in a rickety case. 

Thiem'’ found coxa valga following injury of the epiphysis of the 
neck in a child. 

Holla" records a case of coxa valga after fracture of the neck of 
the femur. 

Hcichardt^ mentions one case occuiTing in connection with infantile 
paralysis. The case was a girl, aged 13, who had bilateral club foot 
since birth and acute anterior poliomyelitis. The right trochanter 
\vas 5 cm. and the loft 4 cm. below Nelaton’s line. 

Lauenstein, Gangolphe, and Ilau"'^ refer to a man, aged 20, wlio 
had septic disease in the right knee, causing genu valgum on the same 
side, and subsequently septic disease in the left hi[), folljiwod )»y coxa 
valga in that hip. 

llotTa refers to a case following infantile j)araly3is. 

^ Lehrc von dvr ftotjrna.frnhn Cor/i ram luid mltjciy Wien, 1881\ 

“ “ (Tber Coxa Valga,” ZvAiurkr. j\ orfh. Chir. 1004, xiii. p. 1. 

'* Arch./, kliiu (Aiir.^ 1890, xl. p. 214. 

* “ Coxa valga et scolioti(|uo/’ Bull. mnl. Par. ix. p. 347. 

^ “Coxa valga,” JhUr. z. Id hi. Chir. Tiibiiigen, 1891, xii. p. 245. i 

Ilitwlh. d. Unf(iHcrkrmikvM(jrnf 1898, p. 225. 

^ Lac. cit. 

* “ Klin, licit., Lohre voii dcr Coxa Valgji,” Vvihandl. d. d.r.nUch.^ (rcscUach. j. 
Chir., XXX. Congr. (Bcrl.), 1901, p. 190. 

* *‘Sur uii cus tie coxa valga," licv. d’oHlwp. Par. 1902, iv. Loo. cit. 
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David ^ speaks of a boy, aged 5, who, early in 1903, was treated 
for pseudo-hypertrophic muscular palsy; both limbs were markedly 
abducted, and the trochanters were in Nehiton’s line, whilst adduction 
and inward rotation were diminished. 

Young describes five cfises of his own. 

Cask 19 occurred in a boy, aged 8, after traumatism; and Young 
surmises that fracture of the neck of the femur occurred five years 
previously, when the child fell and the mother noticed he “walked 
crooked.” The details given of the case are as follows : The patient 
stands on the left leg, with the right knee thrown forward and inward, 
the lumbar spine* curved, with the convexity to the right, and the left 
shoulder depressed. In walking he limps on the right leg. In standing, 
the creases of the buttocks arc inclined to the left, and the abdomen is 
pendulous and prominent. Tn the lying position there is slight lordosis, 
and the pelvis is tilted upward on the right side. The right leg is 
apparently longer than the left, although the bony measurements are 
the same. On flexion of the right h\p, the thigh is carried outwards and 
adduction is then limited. In the left hip all the movements are normal. 
The right leg is adducte<l upon the pelvis. Flexion of both limbs shows 
the femur of the right leg to be a little longer than that of the left, and 
the lordosis is not entirely lost until both thighs are flexed upon the 
abdomen. Measui'cments taken from the skiagrams show the angle of 
inclination (depression) on the right side to be 14*2'’, while oti the left it 
is 132'. Young adds; “1 divided the adductors from their pelvic 
attachments, encased the limb in plaster, and abducted the limb for 
two weeks.” 

With regard to this case there is one detail Avhich appears to be 
entirely contradictory. The statement that the “right leg is adducted 
upon the pelvis ” is at variance with the usual experience in these cases. 
A limb affected with coxa valga is abducted, and not adducted. 

Cask 20. — “ Coxa Valina from Forceps IMirery, — P. R,, a girl, aged 4. At 
birth, ff)rceps were applied to the breech until traction could be made on 
the feet. She did not walk until she was 4 years of ago. The condition 
then Avas that both limbs Averc stiff'. The feet AA^ere held in the crpiinus 
position and the limbs Averc j)oorly developed. The trochanters Avere 
posterior to, and 1 cm. below, Nelaton’s line. The limbs Avere held in 
the adductei]*'^ position, and could be only slightly separated. Abduction 
was very limited, Avith noticeable spasm of adductors. Internal rotation 
was possible on the left side, but very slightly so on the right. Flexion 
of the thighs on the pelvis Avais difficult. The outline of the thighs and 
hips was abnormal on both sides. The skiagram shoAvs coxa A^alga on 
l>oth sides, more marked on the right, and backward displacement of the 


’ “Beitr. z. Fragc d. Coxa valga,” Zeitschr. /. orth. Chic, Stuttg. 1904, xiii. 
!>. 3()0. 

^ Univ. ofPrnn. Med. Bull, 1907, xx. p. 274. 

^ As a rulo in bilateral cases the limbs are hold in tlie ahducted po.sition. — 

A. H. T. 
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trochanter, also on the right side. On the right side the angle of 
inclination (depression) was said to be 174 \ and on the left side 164"“.” 

Cask 21. — “ Coxa Volga from Separo.fiou of the Epiphifsis, — A. R., a boy, 
aged 4 years. He fell two years previously and afterwards walked with 
a limp for one week. Ho was then examined, and the right leg was found 
to be shoi tencd 1 in. An X-ray ])hotogra.ph showed a separation of the 
liead and epiphysis of the femur on the rigiit side. The limb was put up 
in an abducted position and a weight of 5 lb. applied. Ho was discharged 
four weeks from the time of injury. On May 0, lOOG, he was 
re-admitted on account of stiffness in the right leg, which Avas more 
prominent in the morning on rising. He also Iwnped slightly in 
walking. In a skiagram, the angle of iiiclinatiun (dej)rossion) on the 
right side Avas seen to be 1 IT"’ and on the left side 132".'’ 

Cask 22. — “(V/vr Vulgo^ from tint Dmase^- AV. It., a boy, aged 2;\, 

sustained a slight traumatism of the left knee and hip in February 1903. 
Extension Avas applied for three months, and then plaster of Faris to the 
knee-joint. In October 1903 an abscess formed, and a. superficiid 
sequestrum Avas removed from the outer condyle of the femur, Avhich 
contained tubercle bacilli. In January 1904 the bicep.s tendon began to 
contract, and it Av^as for this he sought advice. Examination showed 
ankylosis of the loft knee-joint from tuberculous arthritis, complicatiid 
by the clinical symptoms of coxa valga.^ The alfoctcd limb aa'us 1 1 in. 
longer. Skiagraphically, coxa valga appeared to exist. On the left sitle 
the angle of inclination (depression) aa^us said to l>e KiO ', ami on the 
right side 130".” Young adds: “I dividerl the bicep.s tendon and 
equalised the limbs by a .sole on the souml sitle. The leg became ] in. 
shorter.” In Avdat Avay this occurred is not even mentioned or discussed. 

Cask 23. — ^^Co'm Volga ^ from Jiirh'U. — A l)oy, aged 4, Avas seen on 
April 13, 1900. The mother noticed a peculiarity in the clnld’.s Avalk 
two months previously, the gait being shutlling, and the right leg being 
more alTectcd than the left. On Exominution : Nothing im[)ortant is to 
be noted in the general condition, save that the epi[)hy.ses are slightly 
enlarged and the alxlomen prominent, but there arc no otlioi* evidences 
of rickets." No history of injury. The j)atient .stands, resting the 
weight on the left leg, with the right foot slightly advanced and the 
knee flexed. He Avalks Avith a decided limj) on the right side. In the 
proFie po.sition the right foot is slightly everted, the knee slightly bent, 
and the thigh slightly abducted. Forced flexion is limited, abduction 
extreme, and adduction slightly limited. There is no contraction of the 
tendons about the knee or hip. The right leg is apparently longer than 
the left, A skiagram shoAvs the neck of the femur in the right leg to be 
in a position of coxa valga. On the right side the angle of inclination 
(depression) is 1 50 ', and on the left side 140'.” 

Unhappily, the descriptions of some of these cases of Dr. J. K. 

^ It ia much to ])e regretted tluit Dr. Young docs not dcscrihe tliese aymptoms 

in extenao. 

* Thi.s is very insullicieut CA'idence of rickets. 
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Voung’s are lacking in essential dt^tiiils, more particularly so far as the 
clinical signs are concerned ; and for his diagnosis he has, in the writer's 
opinion, too largely relied upon X-rays. The fallacies in connection with 
i bis i)oint have heen ailudecl to (pp. (>02, 617). 

l)KS(nUrTI()N OF 8rECIMENS 
liy .1. Iv. VouNO 

No. 1. — “1174-34-1. Angle, 145'\ Arthritis and deformity of 

liead.” 

No. 2 . — “1175-34-4. Angle, 142"’. Upper third of left femur, 
caries of liead and nock. llcad and upper part of neck missing. 
Adjacent surfaces of hone are rough and show more or less periosteal 
deposit. In tlie remains of the neck there is a cavity I '5 cm. deep, but 
not showing any sinus. Vertical section shows a healthy shaft and 
licalthy spongy tissue of the tia^chantei; major." 

No. 3. “1168-35-4. Angle, 142 . Arthritis and exostosis of head. 

There is no malformation except at the junction of the head and neck, 
which is mark«*d by a thick ainl prominent overhanging ridge of bone. 
At the inner side of the heatl this ridge is prolonged to the pit for 
the ligamentum t<n’es.'’ 

No. 4. — “1171-35-1. Angle, 150'. Arthritis and deformity of 
liOiid. Extistosis and eburnation." 

No. 5.— 1220-34 6, Anglo, 150 Anterior bowing of shaft of 
hone. Axis taken from uiiper shaft. Rickets, Adult bone, but only 
31 cm. in length. Tostcrior wall thick, anterior wall thin." 

No. 6. — “ 130-17. Angle, 150 ’. Skeleton of negro child, aged 6. 
Hydrocephalus; bilateral coxa valga. Circumference of bead, 70*5 cm. 
(27*75 in.). The long bones are thin and delicate, and the entire 
skeleton light in weiglit." 

No. 7.^“ 2009. ‘ Angle, 145V' 

No. 8.— “ 10,300. Angle, 145',” 

“ In order to make the examination of the specimens of value, every 
femur in the collection was accurately measured. In this manner it 
w.ts found that thei'e were fifty-two specimens of coxa vara. Among 
die 821 femffrs, 21 were found among the 206 specimens in the 
‘I lection of the College of Physicians, which contains mostly patho- 
logical material, and 31 were in the Anatomical Institute. The angles 
' n ied fioni 40 " to lOO ‘. There were a large number of specimens of 
icipactiid fiacturc of the neck of the femur, with angles below normal, 
h'lt these were omitted.” 
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Df/inition — V'arietus — Anatowy — Syrn/pfoms - 
lies lilts — Estimu t to ti of Defo r mihj — Proynosls — 1) it lyn osis — 2'rca t ment, 

Sijnonifnis — Kiiglish, Knovk-Kiue, fn-Kncc\ Latin, Genu inlrorsirin -, 
Gormuii, Knickbcin^ JC-Jhuu, Bdckerhein, Zwjcnhein^ Kniebdhrer, 
Knic-ewj, and Schirnmelbem] French, Ge}ioit cagncux, Gcnou en 
dcdam ; Italian, Ghmcchio foHo oJV indeniro. 

Definition. — Genu valgum is a deformity of the lower extremities, 
ill which, when the logs are fully extended on the thighs, an angle, 
salient internally, exists at the knee-joints. 

Varieties. — The two chief varieties are — 

1. liachitic. 

2. Static. 

The varieties less frequently seen are — 

3. Traumatic. 

4. Iidlammatory or Arthrogenetie. 

0 . Paralytic. 

6. Compensatory. 

We shall discuss here fully the rachitic and the static, and wr 
deal at once with the other forms. 

Traumatic Genu Valgum arises {d) After operations for genn 
varum, when the correction lias been excessive, or il' the limb has 
not been properly safeguar<led by apparatus for a sufheient lengtli 
of time after the operation ; (h) From lateral bending of the boiu', 
after arthrectomy or excision of the knee ; (r) From fracture of the 
lower end of the femur (Fig. 479) or upper end of the tibia, or from 
separation of the epiphyses at the knee. 

Inflammatory Genu Valgum is secondary either to an acute 
juxta-epiphysitis, or epiphysitis at the lower extremity of the 
femur, and follows tuberculous disease of the knee-joint. 

Paralytic Genu Valgum is met with as a sequel of anteriur 
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polioiiiyo, litis, and is dno to relaxation or paralysis of the inner 
hamstrings. 

We may now rtjturn to the rachitic and static varieties. 

Rachitic Genu Valgum occurs in early childhood, hetween 
llie first and fourth years of age. Oiicasionally it may be met with 
starting in later childhood and adolescence (Fig. 480). 



Kic. 179. — Triiumniiii CJc-iiu following Fiactiiru ot Lower Thirtl 

of Lelt Femur, in n l)oy aged Jli years. 

Static Genu Valgum is met with at any age from the time 
tlio individual stauds eicct. It commences usually between the 
t wfdftli and eighteenth years, and it is often called (/e7iu valgum 

Causation. — The origin of genu valgum cannot be discussed 
>: ‘trt from curvature of the bones of tlu* leg in general. Such 
♦''c vatures are duo, with rare exceptions, either to the effect of the 
' j>t;riricumhent body- weight on osseous and ligamentous structures 
*- Idiig in resistance ; or, they arise from the adaptation of structures, 
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due to tlie constant repetition of a given position, as in genu 
valgum adolesceutium.^ 

In the ert'ct position the weiglit of the trunk is transmitted 
througli the articular surfaces of the lieads of the femora, knee- 
and ankle-joints. The knee-joints, with their peri-articular structures, 
are admirahly adapted for weight- hearing, when a vertical line 
drop])od from tlie head of the femur transects the knee and ankle- 
joints. Such is the condition of the parts when a normal in- 
dividual is in the erect position. The knees ^ and feet shouhl 

be separated l)y an in- 
terval varying with the 
width of the pelvis. It is 
sometimes said that a sliglit 
amount of knock- knee is 
the natural condition. Tliis 
is true in the sense that 
normally tlie axes of tlie 
femoral shafts converge 
slightly. In women, the 
])elvis being wider and the 
femora shorter, the cori- 
vergeiictt is more marked 
than in men. But so long 
as the knee is not dis])laced 
.so much inward, that the 
vertical line above men- 



Fni. ISO. — Extivrui; Di-formity aiiU Kuock- 

Kiiee. Noto the ^peculiar bony ont^nnvths on 
tlie inner si'.le of the upper third of the tibhv'. 


tionod fails to pass between 
the condyles, true knock- 
knee does not exist. How- 


ever, it is found that on measuring a large number of apparently 


straight-liml)ed peoj)le the long axis of the IVunoral shaft does not 
quite coincide with that of the tibia, but forms an angle (►f abfuit 


15'' with it. Or, to put it in another way, an angle of 105 ' exists 


^ Curvatures in tlie li?g bones are seldom due to muscular action, since they are rarely 
seen iu the arms, where muscular action has free play. Also, the ciirvatmcs met with 
are of too diverse a de.scription to be tlius explained. If muscular action is the cau'r 
of ill-knee, it cannot account for out-knee ; and there is no doubt that the shortenii'y: 
of the biceps tendon and ilio-tibial band, so constantly met with, is secondary to 
knock-knee, and not causal. Again, exaggeration of the normal diaphysial cnrvatinvs 
does not allbnl an adefpiate explanation, and when it exists it is purely coincident:!'- 
As a matter of fact, in bow-legs, which is the condition most frequently met with, 
exaggeration and reversal of the iionnal curves, and vice versa, are found in both fcniui 
<aiid tibia. 
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externally, and any lessening of the angle constiliites tlie patho- 
logical coiiditioii known 
as knock-knee. 

The lower extremity 
may be regarded as a 
jointed rod, which when 
overweighted may l)end 
into (1) varus, (2) valgus, 
and (o) valgus, in ^ which 
the bend is taking place 
in the joint only. 

The problem is, why 
is it that sometimes genu 
vidgum, but more often 
g(?nu varum, occurs ? In 
bow-legs the mechanism 
is sini])le. (lenu varum 
frcquiUitly appears in 
rickety infants, and tb(*y 
learn to stand and walk 
with the feet wide apart, 
so that equilibrium is more stable, with little expenditure of 

muscular energy. Tliis 
straddling gait, together 
with the fact that the 
pelvis is iian‘ow at this 
age, and the licads of 
the tliigh bones are Jiear 
together, tbiows the 
vertical lines drawji 
tbrongb the heads of the 
femora within the knees. 

The ictiology and 
mechanism of genu val- 
gum are not quite so 
straightforward. It is 
met with as a eompoii- 
satory condition when 
the femur is adducted, 
lor example, in morbus eojcw, and sometimes in coxa vara.' Jt is 

* C. B. Keetley, Orihqmdic Surgcri/, 1900, pp. 18 and 19. 



*’10. 482. — Staiio Genu Valgum, Diaphysial Type, 
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also seen in growing cluldren with weak iiinsdes and lax ligaments, 
who stand with the knees close together, apparently for mutual 
support. In rickety cases, in wdiich there, is an unequal cuive 
affecting the shafts of l)oth femur and tibia, it is also observed. In 
all these instances the mechanism is obvious, deforming movements, 
valgoid in character, being induced. 

l)ut these facts hiil to explain . liow tlie static or adolescent 
cases begin, althougli, if tin*, condition is once started, tliey help to 
account for its ra|)id progress. Hiere is no suggestion that static*, 
cases originate in adducted positions of the femur. On the contrary, 
most surgeons are agreed that the attitude cliaracteristic of com- 
mencing valgum adolemyntinm is one in which abduction rather 
tlian adduction of the thighs is present. It is geiiendly held that 
the static foiiu of knock-knee is due to adaptive changes arising 
from the assumption of the attitude of rest. The erect position 
depends upon muscular action, and its maintenance for any length 
of time tires the muscle.s, so that the strain comes upon particular 
ligaments, namely, the Y-shaped ligaments of lligelow, the intenial 
lateral ligaments of the knee-joint, and tlie ligaments of the arcli 
of the foot,^ all those structures being situated on the inner side 
of tlie limb. 

Static knock-knee, or the knock-knee of adolescents, is essen- 
tially due to muscular weakness. Prolonged standing, fatiguing 
occupations, and weight-carrying are intensilying eanses. It is 
frequently seen when a youth leaves scliool and begins to work. 
Also it commences at this age after an acute illness. 

It is not neces.sary to call up the spectre of late rickets to 
attempt to explain thest* ca.ses of genu valgum, as some authors 
do; for example, MacKwen,“ Kirnii.sson, and Keetley.^ 

The Occurrence of Genu Valgum. — Knock-knee is freqmmtly 
seen, but less often than bow-legs. It abounds Jn industrinl 
centres, sucli as South Lancashire, Glasgow, and Jiyons, whore 
rickets is common. Tlie infantile form affects both sexes ecpially ; 
the adolescent form preponderates in males, and is seen in tliose 
whose callings require prolonged standing. It is usually double, 

^ In early cases of static genn valgum a distinct space exists in the knee-joijit 
between the internal condyle and the inner tuberosity of tlie tibia. If the limb i-’ 
extended, these two j)art3 may, by lateral pressure on the leg, be made to meet with :* 
distinct click, and the deformity is temporarily rectified. Later, when adaptive 
structural changes in the condyles have taken place, the deformity cannot be reduced- 
Another point in support of the argument is the frequent coincidence of early genw 
valgum and fiat foot. Osteotomy ^ 1880. ® Ortliopoedic Surgery ^ p. M- 
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|>ut is sometimes unilateral ; or knock-knee on one side may 
jccompany genu varum on the other. 

Morbid Anatomy. — Several conditions are met with, such as 
(liaphysial curvatures of the femur, tibia, or of both bones. The 
intra-articular plane may be horizontal or oblique, and the inner 
condyle relatively enlarged or hypertrojdiied. The e])ipliysis of 
the femur, and to a less degree that of tlie tibia, together with tlie 
(jpiphysial line, is variously alTected. To these changes otliers 
must be added, such as varus incurvation of the lower part of the 
tibia., or a compensatory in-twisting of the foot. 

It is misleading, iji discussing the conditions in knock-knee, to 
ri'strict our attention to the knee and the parts in immediate 
pio.ximity. Tlie wlrole length of the lower limbs must be examined 
in detail. 

We may consider, in the first ‘place, specimens in which tlie 
diaphysial curves are the most marked features (Kig. 482). This is 
particularly so in the rickety form. A curvature of the femoral 
shaft is balanced liy one of the tibia, and tlie appearances in the 
limbs are so symmetrical that one is tempted to construct a type 
ill which the condition is an exaggeration of the normal curves, 
but such exaggeration of the normal curves is an accident in 
rickets, for curvatures of the shafts of the bones, not associated 
with genu valgum, are as frei^ueiitly met with. The inclination 
of the plane of the knee-joint, taken from side to side, varies with 
tlie nature and extent of tlie diaphysial distortion. 

To return to the diaphysial curves. That one which is most 
frequently met with is wliere the lower third or less of the femur 
is convex inwards. MacEwen met witli it 120 times in 16G 
allected limbs. These statistics, liowever, arc not borne out by 
ohservations made in London. Lateral incurvation may be 
combined with an anterior bowing, whicli has no bearing, however, 
apon the knock-knee. 

Less frequently, and tlien in quite young children, tlie tibia 
niarkedly affected. In the severe cases there is a sharp bend, 
illi its convexity inwards, situated at the junction of the upper 
e piphysis with the shaft, while the lower part of the shaft is curved 
'villi the convexity outwards. 

Another diapliysial condition sometimes met with in genu 
^=4gum is an overgrowth of the inner and lower part of the femoral 
‘''•qiliysis. It is as though a wedge had been inserted above the 
‘ i'iphysial line, so that the epiphysis is obliquely placed, and the 
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inner condyle is abiiorrniilly prominent lielow. This was first 
described by Mikulicz. 

In adolescent genu valgum the chief changes are limited to the 
lower end of the shaft of the femur and its epiphysis, and siicli 
bony changes are adaptive. By actual measurements, radiograpliy, 
and direct observation of the flexed knee-joint, definite leiiglliening 
of the internal condyle can lie demonstrated, lieeves ^ mentions 
that an osseous spiculuiu is frequently seen near the insertion of 
the internal lateral ligament in bad rachitic cases (Fig. 4 SO). 
MacEwen" describes fully and discusses these tibial spines, and 
points out that they do not necessarily correspond with the attach- 
ments of ligaments or tendons, but are situated at the points of 
greatest convexity of the l»oiies. 

Microscopically, in the rickety form, the charactmistic appear- 
ances of the bones are present, but ^liknlicz'’ described and ligured 
appearances in adolescent genu valgum, which he considered racliitic. 
It is remarkable that these appearances were found in the epiphysinl 
line above the internal condyle only, and always gave lise to th<i 
same type of deformity ; the exact localisation of this liony change 
in Mickulicz’s cases argues, in the authors opinion, strongly against 
a rachitic origin. 

Symptoms. — When kiiock-knee is present, a space exists ]» 0 ' 
tween the internal malleoli wliich may be from two or three inches 
to eighteen or twenty indies, so that three lines drawn, one through 
each tibia and one uniting the malleoli, may make an e([ui lateral 
triangle. Tiie angle made by tlie axes of the thigh and leg is 
usually found to be 150' to 160". Kirmisson states that even 
145^ is rare, but lie has seen the angle as small as 118''. It is a 
well-known fact that on ilexion of the legs in genn valgum tlie 
deformity di.sappcars.‘ Tlie reason for this is not clear. 'I’lic 
explanation most often advanced is tliat if the thigh {ah) and th’e 
tibia {ac) are pivoted on an axis {ad) (see Fig. 488), the ungh's 
{dah and dar) being equal, on flexion to superposition thcii' 
axes {ah and (tr) must be parallel. But this explains cases only 
in wliich the long axes of the femur and tibia are syninietrically 

* limlihj UtifonaitieSf p. 21‘j. ® Ostcoloniy, p]>. 48-49. 

^ Langoii beck's /. Idin. Ohir. Bd. xxiii. I left .8, LS/S. 

^ Bradford and Lovett {Orthopedic ,Sur(/ery^ SnJ edit. p. 287) remark “that if tin' 
knee be flexed, while the hip-joint is .still extended, the deformity does not entirely 
disappear, but it is very iniicli diinini.shed,” Thu angle of deformity disappears wlmn 
the knee is flexed to a right angle, except in those cases where the chief deformity is i:* 
the tibia. 
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disposed with regard to the plane of the articulation Ihj tween those 
l>ones, and this is by no means always the case. Bradford and 
Lovett ^ suggest tliat tlie disappearance on Ilexion is due to the 
posterior surface of tlie condyles being less affected tlian the under 
surface. However, the deformity of the condyles is sometimes 
:d.).seut altogetlier in genu valgum. Other authors ^ 
suggest tliat the di.sap])earance f)f the deformity 
on ilexion is due to tlie rotation outward of the 
tliigh, combined with relaxation of the ligaments 
of the knee, anil conse((uent increase of the 
lateral movements. Alorton, of Jhistol," says 
[hat if care be taken to prevent rotation during 
Ilexion the deformity only partially disappears. 

However, the cliniiail fact remains that genu 
^ illgum is most marked in extemsion, and all l)ut 
'lisapp(;ars in ilexion. Therefore, in order to 
v.mv the deformity, apparatus is of the greatest 
service wdien ac^ting on a, fully extended limb. 

In most (*as(‘s the deformity is increased 
when the patient stands. This is due to the 
relaxed ligaments permitting tlie lateral move- 
ments to become greater under the iiillueuce of 
body -weight. Occasionally, according to Julius 
W'olif;' the deformity can be temporarily removed 
m- lessened by muscular effort. In old-standing causes the liga- 
mentous laxity 1ms disappeared owing to adaptive changes. 



Fk;. 4S8. — To tlenioii- 
strate tlu* 

riiiisc Df tlic disappear- 
ance of tlie dcfonriity 
of G(Miu Valj^um on 
Fl(‘xion of the Knee 
(lie eves). //, Left 
Fenmr ; c. Tibia ; mf, 
Line of Knee-joint. 
If h is folded on r at 
I'd, h is exaetly swju^r- 
posed on c : but see 
text. 


The Results. — The ri?snlLs are — 

1. The gait is sliamhling and awdvwmrd, partly on account of the 
weakness of the ligameiit.s, partly because tlie knees tend to cross, 
HJid ill some measure on account of the co-existence of Hat foot, 
bill, in order to maintain liis balance more edectually, the patient 
inverts the iAittened feet and induces a “ false varus.” 


2. (Contraction of the laceps tendon, the ilio-tibial band, and 
external ligaments are secondary results. It is frequently necessary 
to ilivide the biceps tendon and ilio-tibial band, even in cases of 
hgamciitous knock-knee, before any reposition can be effected. 

•>. The til)ia is rotated oiitwairds, due partly to the contraction 
"f the bicc})S acting through tlie fibula on tlie leg, and partly to the 


' Second edit. pp. 647, 6*48. - (]ItTard, IW.r, (Vorth., p. 115. 

' April 16, 1808. 

‘ hhioted by Max iJavid, Orfrndrias d' r orfh. Chir., 1000, p. 168. 

VOL. I 2 T 
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obliquity of the urticular surface of the femur. The patella is often 
subluxated outwards, and in severe cases is dislocated externally. 

4. The lateral mobility is often extreme ; rotation of the extended 
leg is often possible through an angle of do'" to GO'. In severe 
cases hyper-extension of the knee is noticeable on standing. 

d. AVlu're the affection is unilateral, or more advanced on one 
side, obliquity of the pelvis is produced, because one limb is short. 
If genu varum on one side co-exist with genu valgum on the oppo- 
site sitl(*, pelvic obliquity is still more marked, and scoliosis is often 
seen at the same time. 

G. Jlow-legs are soiiietimes met with in eases of knock -knee ; if 
the (ionvexity is intenial, the deformity is increased, and tlie diffi- 
culty in walking is greater. 

From the point of view of treatment we Jiiust recognise tliat 
cases of knock-knee fall into two distinct cdasses : those with loose, 
lax ligaments, in which the Ixmes are often soft ; and those where 
the bones liave pas.sed the softened stage, and liave become e])ui- 
nated. For convenience’ .sake these, types are designated as the 
liganientous and the osseous. Tlie importance of this distinction 
will be seen in discussing the treatment. 

Method of Estimating tjie 1)e(jju:k of the Dkfoumjtv 

1. The simplest way is to place tlie patient in tlie standing 
position, taking care that the spnee which should normally exist; 
between the knees in standing is preserved. In an adult this is 
one inch, and in a child one-quarter to hiilf-aii-inch, and tlie feel 
sliouhl be so placed that the condyles are not rotated intei'iially. 
Tlie distance l)etweeii the malleoli can then be measured. 

2. Another method is to sit the patient upon a sheet of white 
paper, with the toes pointing upward, and trace the outline of the 
limbs with a pencil. The objection to this plan is tlial the se])ara- 
tioii of the malleoli in sitting is no measurement of the deformity 
in standing, since the laxity of thc.liganKmts at tlie knee-joint varies 
much, and it is exactly tlie standing position which emphasises the 
extent of the deformity. 

3. Mr. Eeeves measures the height of a perpendicular drawn 
from the base to the apex of an obtuse triangle formed by the femur 
and tibia, and a straight line joining the great trochanter and 
external malleolus, the perpendicular being taken opposite the kneiv 
joint. 



HAP. XT GENU VALGUM OR KNOCK-KNEE Giii 

It seems to me that the lirst plan is least open to objections 
when properly carried out. 

Prognosis. Tt is said that in children spontaneous cure takes 

place, l)ut, with Keetley/ we have grave doubts on this point.“ 

In ffenn., valf/itvi mlolcsi'cntinm spontaneous cure cannot be ex- 
jioctcd. And if the cause is not removed a steady increase of the 
(leformity must be anticipated. 

Diagnosis. — There can be no dilliculty in recognising a case of 
goMU valgum ; the chief point is to assign the apj)ropriale cause, 
(’are should Ijo taJ?:en not to call the case late rickets unless other 
signs of that disease are present. 

Treatment. — 'J'his may be considered under three 1 leadings : — 
(1) (deneral Treatment — Itest and Local ^lanipulation ; (2) 

Mechanical and l\Iani]>ulative ; (2) Operative. 

1. Gaieral Trcabneni. — Jiest and Mani^ralation . — If the case is 
that of a rickety child, diet and hygienic measures should be 
attendiMl to. A change of air to the country or seaside is of 
especial value, and tlie child sliould as far as possible 1)0 kept off its 
j‘eet wlien there is marked degree of deformity, but not otherwise. 
If dillicidty arises in doing so, a long outside splint, reaching 
from tlie pelvis to lour inches below the external malleolus, and 
witli the wliole length of the limb, especially the knee, well 
bandaged to it, is elfeetual in preventing the child running about. 

^lanipulations are best carried out as follows : — The splint 
having lieeii takcji off, the limbs douched with tepid water, and the 
legs fully extended on the thighs, the nurse presses outward the 
lower end (if the femur with the ball of the thumb of one hand, and 
at the same ti nui presses inward, with the other hand, the u]>per part 
of the tibia, thus partially straightening tlie limb. The jmjssure is 
Jiiaintained for a few seconds, and then relaxed, the movements 
being repeated several times. Afterwards the patient’s limbs are 
Well rubl)ed i)v^ the nurse. Tliis simple treatment may l>e curried out 
iiiglit and morning. 

In slighter static cases, rest and manipulations, with douching 
t^iul massage of tlie limbs, will soon remedy the deformity. 

Mechanical Treatment. — This form of treatment is applicable 

’ Oiih. Smy. ]». 20. 

’ The opinions of otlier authors may be gathered from the following references: — 
'' liitman, New York Med. ItfC., July 30, 1877 ; Gibney, ibid. 29th Nov. 1884 ; Rushloii 
^‘aiker, Licerjtool Mrd. Ckir. Jour., 1887, p. 119 ; R. W. Parker, InternaL Climes, 
''jI. iv. No. 7 ; Kamps, IkUrdije :. klin. Chir. Bd. xiv. Heft 1 : Veit, Arch. f. klin. 

■ Bil. 1. Section 130. 
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only to the ligamentous varieties, and where the bones are quite 
soft. It is of no value in eliildreii if the bones are hard, nor in 
adults where the deformity is primarily osseous. 

When contraction of the biceps and ilio-tibial band is present, 
these structures are divided as a preliminaiy measure. It cannot 
])e denied that good results liave been obtained in some extrenui 
cases of genu valgum by mechanical arrangements, which have ji 
rack opposite the knee-joint. 'I’he apparatus is put on the outer 
side of the limb, and is accommodated to tlie deformity. It is 
tlien gradually straightened until the genu valgum'^ is overcome. 

The principles upon which mechanicfd treatment is liased are 
very simple, namely, lateral traction upon the extended knee from ji 
stiff rod or splint, taking its bearings from the great trochanter, tlie. 
outer side of the tliigh, leg, and foot. No interfinouce with widking 
should be permitted beyond the* limitation of moveimmt of tlie knee, 
except in very rickety children. 

There are various apparatus by which these principles are 
carried out. Tlie simplest is a ])air of long outside wooden or 
aluminiuin splints, reaching from the pelvis to the external malleoli. 
A band of webbing attached to the upper cud of the splints, ami 
buckled round the posterior surface of lIuj pelvis, keeps them in 
|)osition above. Kach splint is secured to the outside of tlie liml.) 
by bandages or broad straps of w(jbl.»ing, care* being taken to mak(> 
lateral traction outwards on the knees. Jn |)lace of bandages or 
webbing at the knees, a leather knee-cap Avitli buckles may be tixed 
to the splints. 

Bradfoi’d and Lov(U;t use a less unwieldy arrangement (Figs. 484, 
485) than the above. The apparatus (amsisls of a light steel rod, 
attached lielovv to a steel scde-plate, and jointed oppositi; the ankle, 
ft runs up tlie outside of the leg as far as the trochanter ; ami there, 
the rod is bent backward and upward to lie against the upper part of 
tlie Vmttock, and to serve as an arm )>y which the h\g ^-an be rotated 
if the child turns its toes inward in walking. Its action is regulated 
by a posterior strap, attached to the tips of the iiju’ights, and an 
anterior strap, passing acims the abdomen, where the uprights begin 
to bend liackward and upward. Itiveted to the uprights arc two 
steel semicircular bands, one cro.ssing the [losterior aspect of tin* 
lower third of the thigh, and the other tlie upper third of the leg- 
From tlie middle of one band to the middle of the other, a strip ot 
steel passes vertically opposite the centric of the back of tlie knee- 
joint. The knee is held in position by a knee-cap and straps, th'^ 
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.straps passing around both posterior and external uprights, the knee 
thus being held extended and drawn outwards. 

Morii complicated and costly arrangements are made ; for the 
majority of cases the sinuder forms above mentioned sulii(a‘. 

When Hat foot co-exists, tlie boots should be fitteil with a rubber 
j)ad, and the inner edge of the soles and lieels should be weJged, 




ISl. Liit-ral vit'W of siiigltr ontsiile 
S!t.!(.-r Siipport, with Waixl ;nMl 

knoo-caps, an usod ]iv nrailfoiil ami 
1-ovrtl. 



Fig. l^fi. — AntiTo pMstt-rior viiov of 
apparatus, iu Fi;L(. 481. 


^0 tliat they aie tlie eiglith of an inch to a quarter of an inch 
thicker on the inner than the outer edges, in some sligiit cases of 
hnock-knee this maiKeuvre will prove suUicient. 

In cases where contraction of soft structures on the outside of 
the joint has taken place it will he necessary to divide them before 
a{q)lying supports. The structures usually rccjuiring division are 
the biceps and ilio-tiliial baud. Some surgeons have divided the 
'‘\ternal lateral ligaments. Operations on the biceps and lateral 
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ligaments should always be done by the open method on account 
of the danger to the external popliteal and peroneal nerves. 

Wolflf’s Redressment in Stages. — By ordinary mechanical 
treatment the correction is very gradual, often occupying montlis in 
a moderate case. Wolif ‘ has introduced a method by which tin* 
limbs can be straightened in weeks rather tlian months. 

The patient is amestlictised, and manual correction made, 
moderate force only being used. The limb is straightway ])ut up 
in plaster of Paris, Two or three days later a wedge, with the 
base on the inner side of the knee, is cut from the plaster. A furthci- 
ctUTOction takes place, and the bandage is made good again. This 
is repeated at short intervals, so that in about a fortnight the limb 
is straight. The patient is then allowed to go about, and later ;i 
wedge is cut out from the plaster, with the bast; at tlie back, 
and articulated metal side-splints incorporated, so tliat direct antero- 
posterior movements only arc possilde. 

Tlie theory is that a rapid re-ada])t.ation of structure's to 
the altered conditions occurs. In practice, liowever, it is chielly 
stretching of the soft parts wliich results, and prolonged after-treat- 
ment is needed. It is also a serious error to suppose that no 
after-treatment is needed where osteoclasis or osteotomy has been 
performed, whatever the ardent advocates of thes(i procedures 
may say. 

Tlie |.)rocedure of Loren;^ is to obtain rectification by means of 
his osteoclast at one sitting. He does not aim at fracturing the 
bone, and the correction which occurs is ebiotly at the exjKmse of 
the soft parts. At least twelve months' after-treatment is needed 
to cure the lax joint which follows. This method is not to be 
commended, and lias wisely been abandoned by its author, ft is 
mentioned here in order to aid the conception of the principles on 
which rational treatment is based. 

The most tedious cases of genu valgum occur in children, often 
with a rickety taint, with gem^ral relaxation of tlie muscles and 
ligaments, the knee-joints being almost flail-like. Such cases are 
entirely unsuitabh? for operation, and their legs require supporting 
apparatus, with thorough massage of tlie muscles and joints, until 
the improvement in the general health and the local conditions 
liermits them to relinquish the apparatus ; but this may not occur 
for twelve montlis or even two years. It is futile to allow then) 
to run al)Out with these weak joints unsupported, as the defonnitv 

‘ Deutsche med, Wochenschr., 1S89, No. 1. ; CenimlhL f. Chir., 1890, p. 840. 
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rapidly gets worse. In many instances supports by day and long 
outside splints by night are called for. 

Operative Measures are, (1) Osteoclasis, (2) Epiphysiolysis, 
(:>) Osteotomy. 

1. Osteoclasis,* — In order to avoid the dangers arising Ironi a 
conii)ouiid fracture, as in osteotomy, various procedures have been 
advocated. In the pre-aseptic era the difference between a simple 
and compound Iracture was of vast importance. Although from 
tliat ])oint of view osteoclasis has nowadays almost lost its value, 
yet experience has shown tliat it lias incidentally certain advantagiis 
wliich have prevented its falling into entire disuse. One is rapidity 
of ])eilbnnance, the actual fracture of the bone with the osteoclast 
taking only a few seconds. The pain after osteoclasis is less, and 
it is stiitijil that union is more speedy and certain. In some cases, 
very few it is true, where the “ logAral ” ])oint of correction is at a 
spot where osteotomy is diUicnlt and dangerous, osteoclasis is dis- 
tinctly the metliod of choice. 

Manual Osteoclasis — Forcible Manual Correction. — In a 

limited number of cases it is possible to fracture the bone manmdly, 
as advocated by Dfvlore and Tilhiux.^ For genu valgum tins method 
oi (isteoclasis has several disadvantages, and no advantage, for the 
bones of even young children may he so prematurely eburnated 
ihat it is impossible. If the leg is used as a lever in fracturing 
the lower end of tlie thigh, rupture of the external lateral ligament 
jind partial dislocation may result.' If the surgeon does not use 
the leg as a lover, he attempts to operate by grasping the condyles 
only, and in this ease failure is the rule. The fracture produced 
by manual osteoclasis may be oblique, comminuted, or in tlie wrong 
place. In experiments on the cadaver separation of the epiphyses 
«»i' the femur and tibia, rnptiire of the periosteum, and laceration of 
the e.xternal lateral ligaments have been produced.'^ 

To obviate these disadvantages various osteoclasts have been 
invented, all of which follow one of two principles, the dilferences 
biMiig ill matters of minor detail. In the one class the limb rests 
against two bars, and is fractured between them by a bar driven by 
screw power (Grattan’s, Kizzoli); or by lever power (Walsham’s), 
die lx.)ue being liroken as a stick is snapped across the knee. In 
' <,)uote(l by Berger and Banzet, Chir. Orth, p. 40*2. 

- Mbhring {Zeitschr. f. ort/i. Chir. vol. iii. p. 201) reviews Ziiffi’s method of forcible 
iiiiMual correction. This author says, however, “The method is safe and sure, and 
1' la uses are rare. In vSOO cases the external lateral ligament was never ruptured.” 

Barbier, ^twh mr U gam valtjum^ These de Paris, 1871. 
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whicli the bone is fractured, tlie power being applied by leverage, 
as in liobin and Colin’s apparatus (Fig. 487), or by screw power, 
as in Ferrari’s and Lorenz’. 

Tlie operation of osteoclasis lias practically no mortality. Fat 
embolism — fortunately rare — may be met with in tliis, as in any 
Iracture. With improved appliances and extended experience un- 
desirable coni])licatioiis are seldom im^t with. The accidents whicli 
may happen are separation of the epiiihyses and temporary effusion 
into the joint, or tearing of tlie external lateral ligaments, jierhaps 
with avulsion ol^ a fragment of the external condyhi. Injuries to 
the skin and soft parts are ([uite exceptional, and so far no case 
of diimage to the popliti^al artery has lieen reiunded. Defectives 
anion may follow, owing to the presence of llorid rickets, general 
malnutrition, or iin])ro|)er after-treatment. 

As to tlie actual procedure httle needs to be said. If the 
(?])erator is nervous about the ejiijhyses, and Crattaii’s osteoclast is 
being used, the resistance bars can be so placed as to avoid tbe 
e|)i])hysial lines, and even if an ejiiphysis is dis])la(:;ed, no interfereiici! 
with growth takifS plaee. This fact is demonstrated by the results 
(tf the iin*lhod known as: — 

2. Epiphysiolysis. — dTie e]nphysis is slightly disjilaced laterally 
oil the diapliysis. Tlui separation is eilected by chimjiing the limb 
to the (.Mlg() of a table in such a manner tliat the tliigh is firmly 
held, the knee and leg are IVee, and the lower edge of tlie clamp or 
i'lileruni is exactly opjiositi* (he cpi])liysial line. The operator then, 
by using the leg and knee a.s a lever, elfecls the desired redress- 
ment. 

This uperalion ref[iiiros consideration from three points of view, 
first, does the break of einitinuity actually take place at the 
ej>i])liysial line ? Secondly, can the effect on tlie subsequent growtli 
«'f tliii Ijone be entirely discounted { Thirdly, if these points are 
satisfaetoril/ solved, wliat advantages are there over the well-tried 
osteotomy ? 

The general trend of ojiiuiou is that dislocation of an e|)i}>livsis 
is by no means easy, and AYallace Blancliard,^ carefully following 
beiner’s directiou.s,“ failed to produce it. lii mlrcs!icmcti( fora, 
either during life or on the cadaver,* separation of the epiphysial 

^ Trans, of ^tm-er. (hih. Jss., May 12, 1903. 

“ ^rifschr. f. ortk. Vhir. l*d. xi., and Joachim stal, J/ondb. f. orth. Vhir. vol. ii. 
!'[>• •h]7-3«8. 

^ lierv^ei* and Uaiizct, Chir. Orth. ]). 402. 

Harbier, sn}i. ctt. ]). 017. 
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line is recurded as a rare accident, whereas fracture of the 
diapliysis, in attempting epiphysiolysis, is not uncommon.^ The 
teinur in cliildren is ninch narrowed immediately above the 
epiphysial line, and therefore gives way more readily. It is not 
clear that separation at the epiphysis is either easily or certainly 
effected. 

As to tlie result on the growth of the limb, this need not give 
rise to anxiety." Continental surgeons are le.ss apprehensive on 
this point than Englisli and American. About such a simple 
matter there could be no room for discussion, if sliortening were a 
common event. Kpipliysiolysis tlien is free from any special risk, 
l)nt is not so easy to carry out as its advocates suggest. It offers, 
however, the advantages of ease, simplicity, and avoidance of any 
possibility of septic infection. The amount of displacement rerjuired 
is oidy such as to reiluco the •'deformity, and on account of tlie 
anatomical arrangement of the })arts there is no risk of overriding 
of the fragment.s. Tin* adaptation being so close, early union is 
assured. It can he performed in children and young adoh?scents 
up to tla^ age of seve>nteeu years, and, if it fails, tlie patient can 
bo treated later by osteotomy. 

The chief disa<lvantage is that in carrying out this metlmd the 
knee-joint is liable to be sprung.^ It slioiild be remembered, how- 
ever, that cases of o.steoclasis or epiphy.sioly3is call for siijiervision 
and support for at least a year after the operation. We have setm 
genu varum ro.sult from neglect of this precaution. 

The general opinion as regards operations for genu valgum is 
chat the choice rests between osteotomy, particularly ]\lacltweii’s 
operation, and in suitable cases osteoclasis. rarely is a limh 

seen in whicli Og.ston’.s procedure can be satisfactorily enqiloycd, 
and operations on the up[)er end of the tibia are not generally 
attenij»teil. rersonally the writer prefer.s to perform osteotomy liy 
a rnodilication of AlacEwen’s method. * 

•k MacEwen’s Supra-condylar Osteotomy. — The skin is duly 
aseptieisorl. 'fhe patient lies on liis side, and tlie knee is somewhat 
He.xed with a sandbag beneath the lower part of the thigh. Two 
osteotomes (Fig. 488) should be at hand, one half an inch and the 
otiicr three-Ciuarters of an inch wide. 

‘ Liinin^ainl SchiiUhe-is, Orth, Chir. p. r>06. 

- Codivilla discusses this thoroughly in the Itecu.^ (Vorth.^ ^larch 10, 1906, basing 
his remarks on 2000 cases. 

^ For further information on epii'hysioly.sis Codi villa orth. Chir. Bd. xi.^ 
and JiulL ddfa ncifnza mod., 1905) should he consulted. 
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Tlie point of incision through the skin is on the inner ^ side of 
the thigh, half an inch in front of and one inch above the adductor 
tubercle. A long narrow-bladed knife is entered on tluj flat at 
this spot, and carried straight down to the bone,- and divides the 
periosteum on its anterior and internal aspects. With the heel of the 
knife the incision is en- 


larged longitudinally to a 
little more than tlie width 
of the osteotome. Along 
the knife as a director, the 
osteotome is introduced 
and is passed to the l)oiie, 
the knife being then with- 
drawn. 'I'he osteotome is 
then turned at riglit angles 
to the limb. By successive 
blows of the mallet tlic 
osteotome, held firmly 
(Fig. 480), is driven 
tlironglj the inner two- 
thirds of the bone. ]\[r. 
.Jacobson ^ says : “ The 

direct ion of the bone in- 
cision i.s most important. 
The surgeon must cut 
transversely across the 
femur oil a level with a 
line drawn half an inch 
a 1 ) 0 VC the to[) of the ex- 
tL‘nial condyle. Tliis 
incision will avoid the 
e])i]»hysis and synovial 
iiiem]>rane. The line of 
the former may be usually 



Fi<i. 188. Ostfokmios ainl Mallt't. Tlio latter, how- 

ever, is now minle of steel, with lead -insertions at 
the .sides of the niallet-heatl, to eovev the striking 
areas. 


rc[)rc.sented by one crossing the femur at tlie level of the higliost point 


'>f the femoral articulating surface, and running through or just below 


^ (iussenbauer works IVom the outer side. This is not so satisfactory as MacEwen’s 
I'lan, because the o.steotoine, by compressing the bone, makes a gap of a wedge-shape 
'\‘ith the base internally (in MacEwen’s), and it is on tlie inner side tliat tlie gap is 
most needed. 

” Some surgeons drive the chisel right through the skin, and use no bistoury. 

'' Jacob.son and Rowlands, The 02)f- rations of Surgery^ 5th ed. vol. ii. p. 10t>7. 
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the adductor tubercle, so that the incision bein;^ an inch above the 
tubercle, the epiphysis will be cleared. Tlie only part of tlie 
synovial membrane wliich is as high as tlie bone incision is that 
under the quadrice]is, which may reacli in the adult as higli as two 
inches above the trochlear surface. There is generally a quantity 
of fat between it and the bone. The spot selected by Sir W. 
^MacEwon for his incision is posterior to this i)oint. As in a valgou.s 
limb the whole internal condyle is lowered, a line drawn transversely 
from the adductor tuliercle might land the operator low down in 
the external condyle. The osteotome, placed against the inner 
Cilge of the bone, must l.>e driven at iirst li’om lieliind forward and to 
the outer side. It is then made to move forwards along the inner 

border until it comes to the 
anterior siirfVice, when it is 
directed from lieforii l:)aek- 
ward and toward the. outer 
posterior angle of the femur. 
l>y lvee])ing on these lines 
there is no iear of injuring 
tlu; artery.’' After each, blow 
of the mallet the hamlle <)1‘ 
the osteotome must be moved 
laterally, m as to [irevent 
locking. Jn vi(*w of this 
eoiitingeney the employmenl. 
Iirst, of a, large and then of 
a small c>8teutome is t«> he 
com n i ei 1 d ed . A V hen t h ret • - 

quarters of tlie Ijone have been divided the liml) is extended, and 
with one hand just above the wound ami tla* otlier holding the 
middle of tlie leg, tlie limb is earricMl steadily inwards until the fmuui 
is felt to give. Dilliculty often arises owing to the* external or 
posterior aspeet.s of the femur not having been sniliciently divided. 
The o.steotome must then be re-introduccd, but it is a l)a<l pro- 
ceeding. Owing to tlie retraction of the soft parts, it is often 
by no means easy to make tlie osteotome enter the incision in 
the bone. 

Tlie wound is closed and dressed, and put up in sjdints in tlu* 
straight position. Personally we prefer to place the limb on a 
back and two side splints for the first ten days ; then to remove 
the splints and rectify the position coiiiplet(3ly, and to encase the 



Fl<;, rSy. — (if 

( ni.'i'lford ;iii(l I.'.ivi/tt ). 
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limb ill plaster of Paris bandages/ Eight weeks after the operation 
the plaster is taken off and the patient allowed to walk on crutches. 
As a rule no difficulty is experienced from the stiffness of the 
Ivuee-joint. It is not necessary to break the joint down forcibly, 
but with use movement gradually returns. 

In bilateral genu valgum both limbs should lie operated on at 
the same time. In some cases simultaneous division of the liiceps 
and ilio-tibial band is neces.sary to obtain good position. As to 
dividing the tibia below the epiphysial line, general opinion is 
against it. As 5<!eetley says: “It savours too much of the fault 
of hiding one deformity f>y adding another.” 

The following accidents have been recorded after osteotomy. 
So])tic infection occasionally occurs, “ and lucmorrliage.’^ The 
causes of lia-nioiThage are: (1) using an oste(»tome too broad; (2) 
pointing the cutting edge of the chisel backward when the posterior 
part of the f)one is reached ; (3) the chisel feeing allowed to slip ; 
(4) an almormal course of tlie aiiastomotica rnagna artery. Finally, 
tlie external popliteal nerve may be divided. 

4. Division of the Shaft from the Outer Side by Saw or 
Chisel ~Th is is the procedure advocated by AIac( .'ormac. The 
author uses this method largtdy, and prefe.rs a saw. The method 

• •f performing the operation is as follows: — 

Th(i limb is duly asepticised and rotated inwards, a sandbag 
Ixdng placed beneath the lower j>art of the thigh. Tlie knife is 
entered on the outer side three linger.s’ breadth above tlie ])atella when 
the limb is extended and mid-way between its aiiteri«)r and posterior 
aspects. It is passed straight down to tlie bone, and cuts firmly 
on to its anterior and outer surfaces, so as to divide the jieriosteiiin. 
With the heel of the knife the wound is enlarged backwards. 
Along the knife, now turned on to the Hat, the saw is iiitrodneeil. 
.Vt first the handle should be dropped a little so as to divide thtj 
outer Avail df the compaet tissue. It is then raised somewhat and 

‘ Kpotloy ivniarks : “ 'I'lin I'xact aiinmnt of looseness of the knee-joint, if any, sliouKl 

not(!(l Ite.foiv. tli»j hone i.s (lividetl, and allowed for in irntting up the limb. To this 

• iid the ndjiustmeiit will sometimes have to he in a position of distinct varum.’' 

- Sir AV'. MaeEvveu 27, 18S1) collected 13S4 eases, of whicli 820 were 

'lis own. Three, died after the 0 ]»erati()n, 2 from .septicicmia. 

^ AUGill [Lancet, May 17, 188 1) reported a casein which the po])liteal artery was 
'livided, and was subsequently lij,citnred. Jjaii^tfui (//>/</. March 29, 188-1) ineiilioiis 
‘Voiind of the })Oi»liteal artery by a shar}> s|)icule of bone projecting at the site of 
IVacture. Considerable biemorrhage occurred. The artery was ligatured. Gangrene 
<4: in, and amputation of the thigh was performed. Unfortunately, however, death 
ensued. 
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cuts through the anterior and part of the inner wall. In this way 
at least two-thirds of the bone is divided. By carrying the leg 
finiily inward, the thigh being held, tlie thin posterior wall readily 
gives way. Tlie wound is then dressed. For the first ten days 



Fkj. 400.— • Forms of Optriitioii for (ieiiu Valgum (Biimuy) ; — a, Aimaiulale ; Ogsiou : 
<•, ; fK MaoEwmi’s cum-iform Osleotoiiij' ; r, CliiMio ; iMiu Ewi'ii’s .'■iipracoiuly- 

loi<l Osteotomy ; //, Keeves ; /«, Billrotli ; Mayor; X', .Sf’lieilo ; /, Harwell. 

the writer places the limb on a back and two side splints. At the 
end of that time the position is finally rectified and the limb 
placed in a Croft’s splint or plaster of Paris liandage. Tlie plaster 
is removed at tlie end of the sixth week, and tlie patient is allowed 
to go about on crutches. 
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Jdvantagcs. — IVlr. Jacobson states tliat tlie advantages are: “ 1. 
Tlie lemur is divided at a much narrower part than in the supra- 
condyloid operation of MacPhven, and thus it is easily and most 
(piickly done. 2. The bone section is t'artber away from the 
o])ipbysis ami the line of synovial mem])rano, in case subsequent 
iiiJlamnuition takes place. J. There are no important blood 
vessels near.” 

5. Oblique Division of the Internal Condyle (Ogston). — The 
limb is ticxed and supported on a sandl)ag. A narrow-bladed knife 
is entered at the ’inid-point of tlie inner aspect of the tbigli and two 
inches above tlie adductor tubercle, and is then carried downward 
and outward lirinly on the bone, until tlie. ])oint is felt in the 
intercondyloid notch. As the knite is withdrawn the skin-opening 
is enlarged. Using the knife as a director, an Adams saw is 
passed along it and tla*. edge of tin? saw turned backward. "J'he 
internal condyle is then nearly sawn off. When the saw approaches 
tlie ])ostei ior part of the bone it is witlulrawn. By carrying the knee 
lirmly inward, the internal condyle is detaelu'd and slips up somewhat 
on the inner surface of the femur. The wound is dressed and the 
liiiil) is ])iaced either in wooden splints or. plaster of .Baris bandages. 

The operation is of value only in very severe cases of knock- 
knee, when the deformity is entirely duo to great elongation of the 
internal condyle, and it is evident that a linear osteotomy will not 
sulUce to rectify it. 

Disaihanlaffcs. — 1. Stiffness of the joint has followed. 2. Tlie 
km?e is fnady opened and its structures (‘onsiderably disturbed. 3. 
Tlie risks involved in any want of care in securing perfect asepsis 
are very stirioiis. 4. denu varum may follow, owing to the 
portion of bone chiselled away becoming too inucb displacetl 
upwards. Mr. llceves claims lliat by liis modification ‘ of Ogston’s 
ej)cratioM the joint is not opened. He adds, liowever, “(Tranting, 
foi' the sake ■of argiiment, that the joint is always opened in tliese 
castis, exi>erience has abundantly shown that practically it matters 
not, and in this case thi^ operation is properly called extra- 
iuticular.” “ 5. Interference with tlie epiphysial cartilage may lead 

to retardation of growth. This lias been recorded." 

^ I'artial ilivi.sion of internal condyle by chisel, and completion by forcible 
‘’traighteniri". 

“ Boilihf Ik'formitMii, pp. 271-275. G. Melloni has declared his preference for Mr. 
Iknevcs’ operation over MacEwen’s, a.s it completely avoids the ditlicidties arising from 
'icious union of fragments or from incomplete union, whudj. according to Melloni, 
unetiriieg occur in tlie latter operation . — Xcw Yark Med. AVc., May 18J14, p. 638. 
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To Sim vp tlie treatiuent of genu valgum. 1. Cases under 
four years of age should be treated by manipulation, splints, and 
mechanical appliances. Operative interference is not called for. 

2. Cases over four years of age fall into two classes : Those 

in which malposition of the limb is entirely due to relaxation oi' 
the ligaments, but with little overgrowth of the internal condyle. 
(?>) Those ill which the internal condyle is much enlai-ged, or the 
lower end of the femur twisted inwards, and the bones ar«‘ 
eburnated. 

Ill (<?) local rest, massage, splints, or walkitig apparatus will 
effect a cure. 

In (h) treatment by mecliaiiical means is possible but tedious. 
It is bettm* to ojieratt?, and to perform an ost(.‘otomy of the femur 
from outside, after preliminary section of the biceps and ilio-tilnal 
band, if they are contracted. 



CHAPTER XII 


(JKXU VA1{1;M, BOW-LKGS, AXD genu llECURVATUM 
iMfuution — Fruinencii — ( 'au^iition — VariMies — Protfnnaia Treat nu. at . 

S/fm/i/fws — English, Onl-kim ; I.atiii, Gmn e-drorsinn ; 

Inoiicli, (.h:}U)U f'li dchoi'H ; German, Sirlulhctn, Sahdbcin, 0-Ikin. 

Definition. — G enu vanim is that condition of the logs in which 
a line drawn Irom the head of the fcnniir to the middle of the 
Miihle joint (alls inside the centre of the knee-joint (MacHwen). 

Frequency. — Genu varum is a condition very often seen. Ac- 
(:ording to AVhitnian ' this deformity and knock-knee comprise about 
i percent of the- cases met with in orthopaalic ]>ra(*iice. The 
occurrence of bow-legs is bO per cent greater than that of knoek- 
ki:i(?e. Unilateral bow-leg is said to be a rarity, but Kirniisson 
collected 290 cases of curvature of the tibia of all kinds, and o(S 
were found to l)e unilateral. Bow-leg rarely starts after childhood, 
ft may become exaggerated if present from iid’ancy, but ])ractically 
all cjises met with in adults are traceable to early life. 

It is found exi)edi(;nt t(.» describe genu varnni and bow-legs 
tngether. In genu varum the curvature is distributed throughout 
tile whole length of the limb, and the deformity is most marked at 
the knee, which is th(^ point where the cuitc attains its greatest 
'^weep outwards. Bow-legs may exist without genu varum, but 
icit genu varum without l)ow-leg.s. 

(ienu varum cannot be considered in all points as an exact 
^nitithesis to genu valgum. The one point of contrast is that in 
gcMiu valgum the knees are displaced inward, in genu varum they 
‘Oe displaced outward. 

Causattion. — Bow-legs are not only met with in obviously 
'ickety cases, but also in children in whom no signs of general 
• K'kets can be detected. It cannot he divided into infantile and 

‘ OrthopciHe Siirgeni^ 2nd ed. p. God. 
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adolescent forms, ^ as genu valgum. In some instances a relaxation 
of tlie ligaments of the knee-joint, especially in adult cases, is 
found. The greater frequency of genu varum, as contrasted witli 
genu valgum, may be in part explained by a liabit of young 
diildren of sitting tailor-fashion on the Hoor. 

The author has eight times seen genu varum occurring after 
operation for genu valgum, in which suitable after-treatment had 
been neglected. In one remarkable case, a Eussiaii ,lew had 



FKi'. 491. — fViiu V.aruiii of 
Rickety Origin (R' diird). 



till? left limb complo- 
mentfiry to Gciiu Valgum 
ill the right limb 
(Rv-ihinl). 


undergone two operations on each leg before he came under liis 
care. The original condition was genu valgum. This was operated 
upon, and genu varum tbllowed. A second operation was performed 
for genu varum on the Continent, and genu valgum resulted. The 
patient was quite cloai* that no supports whatever had been ap|)lied 
to his legs when the plaster of Paris had been removed after each 
operation. The author performed a third operation for genu valgunb 
and the diiliculty of dividing the bones was extreme, on account of 
their intense liardness. The limbs were straightened, and tlie pati(Mit 
is now under careful observation, wearing proper steel supports. 

Varieties. — In botli genu varum and bow-legs the knees arc 
apart when the ankles toucli, and the feet are often in a position of 

* Gfiiiii varum coming on in adolescence is a rarity. Redard {Chir. Orth. p. 591) 
describes a form of epipliysiary genu varum, commencing chieily in girls between lli'^ 
ages of twelve, and si.xteeu. 
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compensatory valgus. But, whilst in true bow-legs the curvature 
is chiefly confined to the tibia, in genu varum the knee is at the * 
summit of the curve, which is distributed over the hones of the 
limb. Bow-legs may be present without any genu varum, and 
(iccasionally in combination witli genu valgum. 

The tibial curve wliicli is often met with in genu varum is 



sinusoidal. This is not a mere bowing, but a double curve 
inwards above and outwards below (Fig. 493). 

Prognosis.-- In mode.rate cases, wdiere rickety eburnatiou is 
in't juarkial, considerable spontaneou.s improvement may be 
iuiticipateil, at all events up to six years of age; but careful 
examination will in most cases of so-called spontaneous cure enable 
to detect some deformity. The prognosis is, however, better 
diiin in knock-knee. 

Treatment. --- The treatment may be (1) Expectant; (2) 
^lochanical ; (3) Operative — («) ])y Osteoclasis, (h) by Osteotomy. 



STATIC DEFORMITIES 


SKC. Ill 


lUiO 


£ 



1. E.rpcdnnt . — This comprises 
general treatment for rickets, tlie de- 
ibriuity being left to rectify itself 
(Fig. 494). It is sometimes suggested 
that the child should be kept as much 
as possible oft its legs, but cases in 
which iiKirease of tlie ileformity may 
be anticipated if the child is allowed 
to go about are not suited to ex- 
pectant treatment. If tlie child is not 
allowed to run aliout, liow can the 
olfect of muscular action and of 
normal function in reibrming the 
part come into play ? In any case 
careful tracings, taken every few 
weeks, shoubl be made. 

2. MeciianiroL — This form of 
treatment is called foi’ when a tairvi^. 
originally slight, has become marked ; 
when a child is weighty, and ( annot 
be kept off its legs ; when tlie cur\ e 
is localised to one jiart of the leg 
more than in anotlier ; and wlien the 
child i.s under four years of age, and 


Fa;, lai. — .SclieniK to ilhistrati* tlu* 
SpoMtaiK'Oio Ut'ctiticatio?i of liickfty 
noii«.‘.s (ninvUi (Ollier). The 

.small lijipiro on tlo' ri^ilit reprcsonls 
a Kiukiity Tiliia in a youii>i cliiM. 
'riu; laiiTo liguro is tiie saiiio Uoiii' in 
an A'lolesi'tMit, and tlie 'jiiall lij^uro 
I).\ is now in'( rilnsl witljin tin; l.ir^e 
spaot! oi;cnpii-(l by tin; Slnift of tin* 
Primitive liom^ ^Ylli^.‘ll lia.s •lisajtiM-.art-d 
in tin; Progn .s.'s of [levirlojnin'nl ; 
(.'A, C'A, tin* .\dditioiial Hoiuj ilnt* to 
OsniDuation at tin.* Kpijdiysial Lines, 
wiiic.h wore in a Rij^lit Line witli the 
Sliaft diirin'; the attack r»f Rk-kets. 
This new Pont; (.'A forms two Cones, 
of whic’h the Apices com-.sjiojnl to 
the extremities of the Diaphy.sis of 
the Infantile Bone. I’hey enlari^e 
jhJ.rl. jjfissu with the jrrowth of tlie 
Hone. OP, Periosteal P.om*, by 
means of whieli the Bone becomes 
thi'.ker and the former Sh.ift is 
jnw I nail y enclosed. EK, Epiphyses. 

tX’, Epiphysial Lines, 


tlie bones arc not hardened. 

'J'lie <juestion arises : Should tlic 
fv)rm of up])aratus lie such as to en- 
tirely prevent the child walking I 
think not in any case. All forms c) 
apparatus act on the ])rinci|)le <d 
taking their fi.xed points above and 
below from a bony prmninence, and 
drawing the curve towards the sup- 
port. rrovided this is elliciently done, 
the child should lie allowed to use liis 
legs, as free movement eiK'oiiragvs 
tlmt imjiroved nutrition which more 
than counterbalances tlie olfects of 
the body-weight. 

The .sim])lest form of apparatus 
for how-legs is an inside wooden 
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.splint from tlie internal condyle to tlie inner malleolus. Tlie 
same principle exists in more complicated apparatus. In genu 
vaniiii the whole length of the limbs must be controlled. Thi.s 
call be edected by a single inside steel (Fig. 495) passing up 
ilie whole length of the limb, and then curving out along the 
groin and below the iliac crests. It is attached to a foot-piece by 
means of a joint oppo.site the ankle. rressure is brought to 
hear upon the limb by means of straps and a leather knee-cap. 

M. OjHirativn - — — 

Tlii.s is of great value in the 
ircatment of bow-legs, excei>t 
when the mirviiture is markedly 
itiiterior, and has decided advan- 
rag(?s over osteotomy. Osteo- 
ihisis slioiild be employed when 
the lioiK^s are so liard that 
mechanical treatment is out of 
iho ([uestion, w'licn the deform- 
ity is marked, and in children 
ov(‘r threii year.s of age. Os- 
rv*ocl;isis can Ihj used for curva- 
liire at llu; u])])er [)art of the 
lihia, whereas osteotomies in that 
I’Cghm are by no means I'ree from 
aiixiely. ^laiiual osteoelnsi.s is 
t'f the greatt'st vahu; in the treat- 
ment of curvatures of tlie tibia in 
'hildren under three years of age. 
k is performed under an aiues- 
ihetie, either with or without the 
asM of a wedgi?. If without a 
wedge, the surgeon notes the point 

greiitest curvature, and tiniily grasps the limbs with tlie hands 
aljove and below that point. The thumbs are then jilaced side 
I'V side over the p<.)int and used as a fulcrum. Tlie limb is 
then straightened until it snaps. It is not snilieieiit to be eontent 
with mere bending, but a distinct snaj) must be felt and heard. 
''h«u*e is no danger about the proceeding, and it is particularly 
useful, especially for out-patients, in whom treatment by means of 
splints is likely to l)e neglettol. 

Many surgeons prefer the osteoclast, and tlie liest form is 
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Grattan’s (Fig. 486). Blaneliard, who has had considerable 
experience in the use of Grattan’s instriiinent, says, “The un- 
exampled rapidity, as well as the absence of pain, following rapid 
osteoclasis, the freedom from the dangers attending bloody opera- 
tions, the saving of time and expense in antiseptic precautions 
and after-care of open wounds, the lengthening instead of the 
shortening of the legs of the frequently already dwarfed, arc; 
among the many undeniable advantages of rapid osteoclasis ovcu’ 
osteotomy.” In practice, accidents to epiphyses and neighbouring 
joints have not arisen, and subsequent union is more rapid than 
after osteotomy, probably because the continuity of tlie bone is less 
interfered with. Another important point, to the author’s mind, 
is that noii-uiiion after osteoclasis is scai'cely if at all known, 
whereas it is seen from time to lime after osteotomy. The 
correction must be at the apfex’ of the deformity. But mere 
correction alone is insunicient; over -correction at the seat of 
fracture is necessary to compensate for the curvature above and 
below. lva})id union follows, and in six weeks the patient is walk- 
ing on straight legs. 

Osteotomy. — It is occasionally performed for genu varum, and 
some surgeons prefer to do a MacEwen’s supracomlylar operation, 
hut entering the osteotome from the outer side. In genu varinii 
the tibia is usually at fault, yet occasionally an X-ray photograph 
shows the femur to be more (?urved. Barely, it may be advisable 
to osteotomise botli the femur and tibia. ’J'liey may be done 
simultaneously, but it is safer to operate at two sittings. 

0.steotomy of tlie tiljia is simple. I’lie limb is duly asepticised 
and supported on a sandbag, if it be the left leg, IIk^ aiiigeou 
stands on tlie left side, and juisses an osteotomy knife on the Hat 
through the skin over the crest of the tibia aty the nnjst promimnit 
point of the curve, and down over the inner surface of the l.'Oiie. 
He then turns the knife at right angles, and divides the periosteuni. 
The .saw is introduced along tlie knife, and as the former is with- 
drawn the skin iiunsion is enlarged .so as to prevent tlie heel 
of the saw abrading it. AVith sliort movememts the tibia is 
divided, taking care not to wound the structures posterior to it. 
There is no neco.ssity to divide the fibula. WHieii the section of 

’ lilanchard lists tlie word ajxjx, regarding the limb as a whole. If the tibia alone 
is involved, in the majority of cases the sharpest bend is at the junction of the lower 
tliird and upper two-tbird.s. Hut even if this fact bo fully recognised, the contour ot 
the limb is best restored by osteoclasis higli up in the tibia, at the junction of the 
upper third and lower two-thirds, and this jioiiit is called the “apex” by Hlancliard. 



.;«AP. XII , GENU VARUM, BOW-LEGS, AND GENU RECURVATUM 


663 


the tibia is nearly complete, a quick, firm luoveineiit inwards or 
outwards, as the case may be, will fracture the fibula and the remain- 
ing portion of the tibia. The w'ourid is then closed by sutures, 
dressed, put up in plaster of Paris, and kept so for six weeks. 

AVe liave had no experience of the elaborate longitudinal 
osteotomy of Ollier, in which an oblique section is made across the 
bend, and the fragments drawn one on the other to lengthen the 
bone. The operation is said to be much more difficult than it 
looks. Very free division of the soft i)arts is needed if any 
lengthening is to take place. In our opinion it is not an operation 
to be recommended. 

Helfericli ^ lias described a complicated oblique osteotomy, with 
sliding ami rotation of tliii fragments, but this operation is not 
likely to be attempted save in the cadaver. A skilfully performed 
osteoclasis suffices to overcome the Clifliculbics in most cases. 

Anterior curvature of the tibia is not amenable to mechanical 
treatment, and shows little tendency to spontaneous cure. Tt maj 
be treated by wedge-sluqied osteotomy or by osteoclasis, the latter 
being the l.)etter procedure, since it lengtliens the leg, wliile 
osteotomy shortens it, and a diifcrence of an inch or more in the 
cjise of a ))atient already dwarfed is a matter of great importance. 
This lengtliening is preceded by division of the tendo Achillis. In 
attacking the lateral curve, the fracturing bar of the osteoclast is 
directed against the prominence of tlio curve, but in dealing with 
anterior curvatures, if we direct the force immediately against tlie 
skin over the crest of the tibia the result is disastrous. In severe 
cases the tendo Acliillis is divided first, and the bone, is broken 
from the side in the direction uf least resistance. Then the 
]jarts are stra.ightene«l maiinally. Tliis leaves a wedge-shaped gap 
l>osteriorly, which fills in with callus. The plaster uf Paris easing 
must be well and strongly made, so as to hold the fragments in 
g<.)od appositio 11." 

Cuneiform Osteotomy. — Pefore this is done, the size of the 
wedge to bo removed sliould be determineil by drawing an outline 
of the liend as seen in an X-ray photograph on paper; and thou 
removing with scissors a sufficient wedge from the paper, so that 
the curve may be rectified. In this form of ojieration tlie osteotome 

' Joaohhiistal, Orth. Chir, p. 397. 

“ Blanchard’s articles on this subject, which arc numerous ami lengthy, will repay 
perasal. They are as follows Amev. Orth. Anisoc. vol. \iv., 1901, p. 153 ; 

Chicago Med, Itcc.^ 190J, xviii. pp. 153-166 ; Amcr. Jour. Orth. Surg., Aug. 1903. 
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is preferable to tlie saw. Some tlilliciilty is experienced after ex- 
cision in bringing the leg straight. This arises from two causes — 
(a) The periosteum on tlie posterior surface of tlie tibia is imperlectly 
divided; {h) In eases of considerable anterior curvature tlie tendo 
Achillis is too sluirt, and prevents a])position of the fragments, and 
should tlierefore be divided. 


Gh'.SV IiECUKVATU^I 

I 

Si/,inn/fms — Muglisii, Hack-knee ; Freiicli, Oaiu//. ru arru rc. 


Definition. — A deformity characterised hy hyper-extension at 
the knee- joint. 

Occurrence. — It is seen associated with other (fonditions : — 



Fa;. — G«.;jui dnf: to 

rnlHniitj F*aiMly>^i!s 'KOlard}. 


* 1. Congenital chib foot, c/j. eijuiiio- 
varus and valgus. In some of tliesi* 
cases the jiatclla is absent or is rudi- 
mentary. If a noilule in the place of 
the patella can felt, it is found tluit 
if the genu reiuirvatum is juevented, 
and the parts well massaged, the 
])atella ultimately develops to full si/e 
and usefulness. 

2. In Ian tile ])aralysis (Fig. 41)G). 

2. Kickets, on account of the re- 
laxation of the muscles and ligaments. 

4. Dchirmities of one limb, where 
excessive strain has been put up(jii tlu^ 
souml lim]>. 

5. Charcot’s disease. 

G. As a primary condition in con- 
genital dislocation of the lAiei'. 

Humphry has also described a con- 
dition of back-knee, tlie result of ir- 
regular growth of tlie u|)per e[>i}>liysis 


of the tibia, due to ehrunic inllamniation in that situation. The 
po.sterior part of tlie opipliysis of the tibia becomes excessively 
developed. 


Treatment. — Jnasitmch as genu recurvatum is usually a com- 
plication of some other condition, the primary alfection should be 
treated, but in most ca.se.s the recurvatum calls l‘or special methods. 
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Whether it is due to rickets, a moderate degree of paralysis, or 
Cliarcot’s disease, an iiistniiiiental support, wliicli will not permit 
extension lieyond the right line, is called for. In infantile paralysis 
experience has taught the author that the best measure is to shorten 
or tighten up the extensor cruris tendon, paradoxical though it may 
appear. To elfect this, he has devised and carried out on sevmi 
occasions tlie following operation : — 

A transverse incision, three inches in length, is made one and a 



Kio. nU. Fio. 498. Fir;. 499. 

'I’o jlliiNiriitt; tilt* Aullior’s O position of Shorten iiiij tin; Kxti.'ii,si)r ('niris Mii!<cli* iuid 
Ti'Uiltoi lor Genu Keriirvatiini. 


Fni. 107. — 'I’lit.* Kxtriisor ( 'rnris Tfiuloii A, ami Ijo\\\t Fai-t of 
Fic. -19S. -"'riii.'sc Strut.'tiiivs an* foMofl in a plral at A. 

Fi(i. 100. --'rin* Pleat is seriire«l ami suturfil .it A. 

liiilt’ inches aliove the patella. The tendon i.s exposed, and being 
douliled upon itself is lield so by means of toothed forceps; 
'futures ari^ flien passed .so a.s to quilt it. About four to six 
'futures are necessary, and tliey should go deeply through tlie 
l"l(ls of tendon. The exact extent of the t[uilting is e.stiiiiaicd by 
noting the effect on the tmisioii of the ligamontum patella*. If, with 
^ He leg extended in a right line with the thigh, the tension on the 
Jigiunentum patelhe produced hy the (iuilting is sucli as to prevent 
I He ] )atella being laterally displaced at all, then the fold of the 
^‘•luloii is of sunioieiit extent. 



CHAPTER XIII 


THE STRUOTUBE AKD FUNCTIONS OF THE FOOT 

General Structure The Arches” —The Foot in Stamliivj and IFalkiwj — The 
Attitude of licst and the Weak Foot — The Strong Foot -‘-dioots and Shoes. 

IJrfoke we discuss abnormal stdtic conditions of the feet, we must 
deal with some physiological and pathological points. 

General Structure. — 'fhe foot is usually described as consisting 
of a longitudinal and a transverse arch. It is better to regard eacli 
foot as forming a portion of a dome. The complete dome is seen 
when the two feet are placed side by side, and a ])laster cast taken 
of them ill this position. In that case the astragali will form tiie 
highest part of the half-sphere. 

Tlie description of the foot as consisting of a longitudinal and a 
transverse arch is inapt, and the term “ arcli ” is not correct. It can- 
not be said that tlui astragalus in any way resembles a key-stone, 
either in structurci or function. The action of tlie a.stragalus, of its 
ligaments, and of the muscle.s whicli pass over or under it, is tliat of 
a reinforced girder, precisely in the same way as sucli is used for 
bridging over .tlie space between the two ]>iers of a railway bridge; 
although in the case of the foot the piers are not placed vertically, 
but are oblique. Hut the term “arch” is consecrated by long usage, 
and if its limitations in this connection be understood, we may 
retain it. 

The arches of a foot are the longitudinal and the transvci'st . 
The lonf/Uudinal arch is divided into internal and external parts. 
The internal longitudinal arch is composed of the os calcis, thr*. 
astragalus, scaplioid, three cuneiform and three inner metatarsal 
bones. The external longitudinal arch, smaller and shorter than 
the internal, the span being much nearer the ground, is made up oi 
the os calcis, cuboid, and two outer inetataisal bones. They are bracoii 
by fasciic, muscles, tendons, and ligaments. We sliall revert moi»‘ 
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particularly to the changes in shape of tlie arches under the stress 
of weight-bearing and of movement. 

The transfoerse arches are two, the anterior, formed by the heads 
of tlie metatarsal bones when tlie foot is olf the ground, and the 
posterior, comjjosed of the astragalus, scaphoid, and cuboid. In flat 
foot the posterior arch yields first, and later on the anterior arch 
sinks ; tand this is one of the causes of Morton’s disease, inetatarsalgia, 
or anterior metatarsal neuralgia. 
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Kig. 500. -Trauinf^ iif thi- Solus of so-called nurinal feet (Bradford ami Luvelt). 

■ The functions of the foot are two: (1) passive support in 
standing; (2} a lever to raise and ]»ropel the body.^ 

The Foot in Standing. — If a tracing be taken of the normal 
foot (see Fig. 500) it is seen that only a })ortion of its under 
surface comes in contact with the ground, namely, the heel, the outer 
herder, and the balls of the toes. The outer longitudinal arch is 
tlierefore more solid than the inner, and its elasticity is considerably 
le.s.s. Tlie inner longitudinal arch is so arranged as to j)rovide a 
lilies of buffers to break the shock of the impact of the heads of 
the metatarsal bones and the toes on the ground. Thus, in jumping 

' For many points in this article we are indebted to the excellent article in AVhii- 
”iaii 8 Orthopedic Sifiycnj, lliird edition. 
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the foot is always extended with this ohject. In standing, tlie 
weight of the body is transmitted through the tarsus and metatarsus 
to the lieads of tlie metatarsal hones, which directly sustain the 
thrust. The lieads of the third and fourth metatarsal bones form 
the highest part of the metatarsal arch, and when it gives way the 
heads of these bones are displaced lowest. And ae()ording to 
AVhitman, " the first and fifth metatarsal bones, being more under 
muscular i;ontrol, aid in balancing the weight and sustaining it in 
dilferent attitudes.” On standing, the anterior igetatarsal areli is 
olditerated, tluit is, the second, thii*<l, and fourth melatarso- 
plialaiigeal articulations are depressed iVom tludr normal high 
positions until they nearly rt^ach the grouiul. The internal bordijr 
of the foot is also concave wlien at rest and off the ground, but on 



r)01. "Tli»‘ Kvrlari'ni of rlu* 
Asti\%oiliH to the Os C;iK-is 
WhiliiiMti i. 



Fjr.. 'I’lin Heliition of Tin* 

Aslr:i<:ii.lii< rui'l Os in 

Flat Foo! { Wliitiiian). 


Standing it loses some of its concavity inwards; and, as we know, in 
the W(,*a.k foot it becomes llattened (»r even convex inwards. 

Tluu'e are thus considerable differences between tlie normal foot 
when it is snppoiting the weight of the body and \vlieM it is off the 
ground. Doth the internal and external longitudinal arclies ilatteii 
out somewhat, ami tlie former much more than the latter. The 
anterior transverse arch is ohliterated, a.nd the posterior is d(‘.creased 
in height. At the same lime the foot in IVoiit of the medio-tarsid 
joint undergoes some eversion or abduction. This in tlie iiornial 
foot is not a didinite relaxation of the muscles and ligaments, but is 
due to the rotation downwards and outwa-rds (see Figs. 50 J, 502) of 
the a.stragalus on the os calcis, until further sinking is prevented 
by the ela,stic resistance of the soft structures, [uirticularly of tlie 
inferior calcaneo-scaphoid ligament and tendon of the tibialis 
posticus. 

The oitUnde of rest of the lower extremities is one in which 
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muscular exertion is iiiiuiiiiisecl. The body is thrown slightly back 
at the hips, so that some of the strain falls upon the strong ilio- 
leinoral ligaments. The knees 
are a little apart and rotated out- 
Nvards, so that the internal lateral 
ligament of the knee-joint is tense. 

The weight is transmitted througli 
tlie kiKHj-joint to the middle of 
the ankle-joint, and thence to the 
central point of the upper surfaci' 
of the astragalus. It is distributed 
backwards to the heel, and forwards 
l(; tlie tarsus and metatarsus, so 
that tlie front part of tlie foot is 
iurned slightly <.)Utwards, the inner 
part of the longitudinal arch is 
lessened in height, ami the inner 
Ixmler lieeomes less concave. Ex- 
aggerations of this attitude of tlie foot at rest constitute the various 



Kui oOJl - “ Flat Foot ” of Mmlrv- 

.ati* Di^givc (^Wcak Foot), ilhistialiug 
tli« coii'jjoiKMit FlriiHMit.s of Al»iluctiou 
ami Drprosion of tlie Arcli (Whitman). 


degrees <>f weak foot and <.>f 
Hat foot. That is to say, an 
abnormally abducted foot is a 
weak foot (Figs. 5 OH, 504). 

The Foot as a means of 
Propulsion. — TTie action of tli(‘ 
call muscles in raising the Iieel 
and lifting tlie foot, so that 
weiglit is brought to bear on 
tlie heads of the metatarsal 
hones, is well understood, lii 
])laiitiiig the foot on the ground, 
as tlie outer border of the foot 
is shorter than the inner, the 
leg is sliglitly rotated outward, 
and the strain is directed to- 
wards the outer and sti’oiiger 
side of the foot. Therei'ore the 
foot is abducted temporarily and 
llie arch sinks a little. AVhen the foot is being advanced again, 
the action of the muscles and the elasticity of the ligaments is such 
that the eversion disa|»pears, so that when the foot is next placed 
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near the ground, it should not be everted, but straight to the front. 
Then follows a temporary eversion as tlie foot touches the ground, 
succeeded by temporary restoration of the foot at the next step. 
So that in walking the attitudes of activity and rest momentarily 
alternate. If the patient habitually walks witli his toes out, then 
tlie attitude of rest predominates, and he becomes Hat-footed. A 
proper method of walking is therefore of the utmost importance, 
and children should be taught to walk with their feet nearly 
straiglit to the front. 

]Many people habitually keep the foot in an attitude of rest in 
walking, and do not voluntarily perform that slight movement of 
restitution of the foot inwards, so essential to perfect progression. 
They do not even extend the foot in walking, but come down with 
force upon the heel at each step. This, too, is a characteristic of 
the weak foot. For perfect progression the weight should be 
transmitted through the middle of the ankle-joint, the tarsus, and 
the head of the third metatarsal bone, that is through the centre 
of the foot. 

The Movements of the Foot- -The four primary movements 

are dorsitlexion or tiexion, plantar Ilexion or extension, adduction, 
and abduction, and the .secondary movements are inversion and 
eversion. In inversion the sole looks somewliat inward, and in 
eversion outward. 

Dorsal and plantar ilexion are carried out at the ankle-joint. 
Whitman points out that “ extreme plantar flexion is combined 
with slight adduction, and dorsillexion with abduction, because the 
external facet of the astragalus allows a greater range of motion 
on the external malleolus than is permitted about the infernal 
malleolus ; and because the foot is in plantar flexion turned down- 
ward and inward on the head of the astragalus, and in the reverse 
direction in dorsitlexion.’' The normal range of antero-posterior 
movmnent at tlie ankle-joint is from 60'" to 80°. The foot should 
l)e c.apable of dorsillexion to an angle of 72*" with the leg, and of 
plantar Ilexion to 140 . That is, there should be a range of move- 
ment of at least 60'". In Swiss guides,^ as wc* have verified by 
mea.surements, this range of movement is increased by 10' to 15 '. 
It therefore follows that tliey can safely ascend or descend slopc.s 
15" steeper than most amateurs. 

The medio-tarsal and subastragaloid joints permit adduction 

' G. E. Wherry, “The Climbing Foot.” This is an original and valuable con- 
tribution to the mechanics of the foot. 
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aiul abcliictiori of the foot. Adduction of the foot is always asso- 
ciated with inversion of the sole or supination, and with elevation 
of the internal longitudinal arch, because of the shape of the joint 
surfaces between the astragalus and os calcis, where tlie greater part 
of the movement takes place. Motion at the subastragaloid joint 
consists of rotation on an axis passing from the inner part of the 
liead of the astragalus downward and outward to the outer tuber- 
osity of the os calcis. Therefore, adduction of the foot is accom- 
panied by elevation of the astragalus along an inclined plane, 
pointing at its Vippcr end forward and inward. This is the 
explanation of the accompanying inversion. In abduction tlie foot 
is everted or pronated, because the astragalus sinks downward and 
backward and outward along the inclined plane. 

Therefore in comidcriiuf both the mrrrnal and the Jlal foot, v:e 
mast Tcmanher that (tdd action is uheays accompanied by inversion, 
and the lon.yitadinal arch of the foot rises; vdtile ahdaction is alieays 
assocAated vnth eversion of the foot and svnJciwj of that arch. If these 
facts be grasped, the treatment of flat foot is rendered quite simple 
and rational. A limited degree of adduction and abduction, and 
Ilexioii and eversion, is possible in the medio-tarsal joint, but the 
range of inoveTiient is mucli less liore than in the subastragaloid 
joint. 

The positions of activAty and strenyth of the foot ayr. addariion and 
inversion; the pyositums of nrakness are abduction and eversion. 
During activity in a normal penson the position of strength prevails, 
and during rest there is a slight reversion to the position of weak- 
ness. That is, the foot is tilted over slightly towards its inner side, 
and the sole is everted, whilst the incidence of the weight shifts 
finiii the outer towards the inner edge of the foot. 

It is unnecessary to discuss fully the functions of the muscles, 
except to remark that the structures wliich maintain the inner 
longitudinal ifrch ai’o the tibialis anticus and posticus, tin* lloxor 
longus ])ollicis, and the inferior calcaneo-scaphoicl and calcaneo- 
astragaluid ligaments. The i)eroueus longus and lirevis support the 
outer arch, and the peroneus longus strongdy assists in mainijiining 
tlie posterior transverse arch. The short muscles also serv'e to knit 
together the various bones. 

Boots and Shoes 

In the chapters on Flat Foot, Morton^s disease, ;ind Hallux Valgus, 
trace the effect of improper boots in their production. It must not 
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])e assumed that the patient is ahvat^s at fault ; more often it is the man 
who makes the bpofs. We constantly hear the remark, *‘Oh, I havt* 
had my hoots made specially for me.’’ And there is considerable evidence 
to show that even tvhen a patient is carefully measured for boots and has 
a “last” made for him, the workman forthwith adapts the “last” vso as 
to turn out, not a properly shaped boot, but a fashionable one. In fact, 
he literally compels the foot to fit the boot, instead of the reverse. Oi 
course all Idame doe.s not rest with the bootmaker. ^Many ladies who 
sutler agonies from their feet will not allow a pro|)cr boot to ))e madi*. 
Indeed, some regard the natural foot as the most unsightly part of their 
anatomy. . 

The points of support in the foot are the iicel and the head of the 
fir.st and of the fifth metatarsal lames with the soft tissues hetween them. 
It should also be remarked, when the foot is placed on the gi’ound its 
breadth increa.ses and the arch descends. Nou' the common fanlt.s in 



Fio. 50.">. — A wry usual aiul bad 
Typt* ol' Boot (Bliil HoJl'iiiau;. 


boots are: (1) that they arc too narrow: 
(2) .the heels are too high; (:i) there is 
not sutheient support in the waist of the 
hoot ; ( I) the soles of the boots are often 
too thin ; and (5) they are frecjuently 
convex from front to back, or “ rocker ’’ 
like, and are often convex downwards frcun 
side to side ; (G) the depth of the iip])or 
over the great toe is too litth*, so that this 
digit is not free to move ; and (7) they i«*c 
often too short. In walking, the foot should 
be brought straight to the front, and in 
oi-der to do this the great toe must haM* 
ab-solutely free action. 

In a<ldiicting the foot the gi’eat Loo is 


always fie.ved ; and unless there is room foi- this action, arlductiim will 


be imperfect The foot inaj^ be pa.ssivcly adduettid by pressure on 
three points : on the outer shle of the head of the fifth metatarsfil 
bone, on the external aspect of the heel, and on the inner side 
opposite the medio-tarsal joint. It therefore follows that the outer 
edge of the sole should be convex, and the inner edge concave, or, 
to jmt it more precisely, the front part of the hoot 'should have a 
distinctly inward twist. This permits the adduction not oidy of the 
foot hut also of the great toe. The angle of lateral and inwai'd de- 
flection of tlie l)Oot should be tlie same as that of tlic foot. The widlli 


of the sole should l>e a little more than that of the foot when the wlnde 


w'eiglit of the foot is thrown upon it. 

Most people wear lieeLs too high. In childhood they are unnecessari' 
because they limit freedom of movement at the ankle-joint ; hut in adult 
life a heel is useful, as it makes walking easier by inclining the l) 0 <ly 
somewhat forward. In any case the height of the heel should not 
exceed one inch. The high heel is not only an insecure support, 1)U' 
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leads to righ^iW^ied contmetibn of the tendo Achtllis. It also pushes 
the fo6t for^S at the narrowest |>art of the boot towards the point, 
;^nd resiults in deflection outwards of the great too and cramping of the 
small toes^ The waiat of tho boot should be firm and fit closely to the 
;!rch in the adducted foot; the sole should be thick enough for pro- 
tection, flat from side to side, and shc^ld not curl up in an antero- 
posterior direction. This “rocker” sole prevents freedom of action 
of the toes, and in time leads to permanent dorsiflexion and contraction 
of them. Further, there should be no cnr\'e or spring in the sole. It 
ought to be plane from side to side, so that the heads of the second, third, 
and fourth metatarsal bones do not descend below the level of the first 
and fifth. A boot sole convex from side to side is a frequent cause of 
anterior metatarsalgia. Over the toes the upper leather should be , 
capacious and deep, to permit the normal activity of the toes and the 
slight adduction of the great toe. 

Patients who have for long worn the ordinary l>oots find it impossible 
to revert without serious discomfort to physiological boots, and tlierefore 
resort to unscientific boots with square toes. But as it is tho part of 
the boot which covers the foot, and not that which lies beyond it which 
is of importance, this change of shape does not help them. It is found 
ill practice that people with the ordinary deformed foot of an adult get 
on better with an improved rather than a perfect physiological shoe. 

When there is a marked tendency to al)duction of the foot it is 
always a wise precaution to make the inner edge of the sole and heel 
one-eightli inch thicker than the outer, or, as it is technically called, 

“ using a Valgus Wedge,” 

Socks 

Whenever possilile it is advisable to have the socks made right and 
left. However, this is an expensive business, and, provided the socks 
ue made of soft material and are not narrow, the natural action of the 
toes is not retarded. 
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STA'l’lt’ FOO'J’ TllOLnil.K (KLAT FOOT) 

Thk Weak Foot, the Flat Foot, and the Pkonated Foot 

Gcmml Pndiajioituiij -Fmjiiau'ij hdnnsic 

SjimptoiuH Ti;]k‘A of Flat'' J'oot - Falholainj and Morbid Anatamy 

Proij n O.S u / V iaynoH / s - 7 'rt( 1 1 m cn t . 

In rocoiiL years a laige. ainouHl oi* work inis been (loiu3 by observers 
on tlio various Ibniis of static foot troulile, wliicli has resulted in a. 
considerable widening of the i;euerally accepted views on Hat foot. 
The two inosl iinjiurtant points l,>rouglit out by modern research 
are — 

1. Tlie behaviour of the normal foot under the inllueuce of 
weight. 

' 2 , The elfect of a frequently repeated ])osition in prodiieiiig 
structural adaptation. 

We shall see that the typical Hat foot is an advaimed stage of 
the pronat(3d or abducted and everted foot. Yt^t every ])ronaled 
foot is not to be regarded as an inevitable stage in tlie development 
of Hat foot. The ])ronated foot is in its early stages the stereotyping 
of a phase in the beliaviour of a normal foot under weight. T1 h‘ 
readiness to pronat(3 and the degree of pronation is a measure of 
the weakness of a feeble foot. Further, although ivery Hat foot 
is a weak foot, we must not accept flattening of the arch ” as 
necessarily the first, or indeed always an early, sign of Hat foot. 
To be more precise, we sliould Iiuve said abnormal flattening/’ 
since a temporary loss of the arch is to a certain degree an integral 
part of the complex movement spoken of as pronation. 

It is evident, then, that a concise definition of the expression 
static foot trouble is impracticable. We cannot express it in terms 
of the deformity present, because tin's is of too variable a character, 
and in many cases of static trouble severe subjective symptoms arc 
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present without any obvious departure from norriml form. Again, 
tlie degree of subjective symptohis present does not help us, because 
marked Hat foot may exist without any pain or serious disability. 
Nothing, tlien, short enough to be called a definition, yet wide enough 
to cover the whole ground, eaii be given. 

We suggest, then, that the idea involved by the soniewliat loose 
term of static foot trouble ” will by its very vagueness enable us to 
discuss under the one heading weak foot, flat foot, painful Hat foot, 
prouated foot, weak ankles, )>ainful foot, splay foot, broken-down 
foot, i^erhaps the term “ over vvedgli ted foot,” bearing in mind that 
the overweighting is only relative to ilui feet in (inestion, is useful 
ou account of its ictiological significance. 

At first sight there is little in com- 
mon between the painful fiat foot of young 
adults, tamihjic dcs adolescents of ( Josselin,’ 
and the painless in-aukle of rickety infants, 
hut the consideration of tlie mechanism 
in each cas(^ will render the essential re- 
lationship (dear. Of course W(^ do not 
moan that all the abovai-mentioned terms 
iiro synonymous. Doubtless some of tlunn 
.are, still we wisli to imply that tln^y are 
closcdy related niauifostations due to a 



common cause. 

General Considerations. — As we have 
stated on p. 007, the foot lias a twofold 
function: — (1) Its use in active progression; (2) 


Fl<;. 506, — An Kxaiiii>K; of one 
Tyi'i; of Static K<'ot Tionl»le. 
A r'roinitwl a/nl flat Foot. 


Us 


list; as a 


passive support. 

In active progression it is used as a lever, the toes being the 
fulcrum, the ankle-joint Iransniitting the weight, and the calf 
niaschis attached to the heel being tlie chief force. In weight- 
hearing the stress is transmitted to the ground through a system 
of structural arches, not arclu^s in the conventional arcJiitccitiiral 
•sense, but rather buttresses, held in position by muscular action, 
fiid prevented from spreading Imyond a certain point by ties or 
hraces composed of various ligamentous structures on the plantar 
Jispeet, Tliey act rather as elastic or semi-elastic girders between 
t* c buttresses, supporting the weight transmitted through the tarsal 
icid metatarsal liones. 


’ Cf. “La tarsalgic des adolescents,’' by 1). Leon Thcveiiol, Jicv. d'orth,^ 
'’»rchl906. 
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We must add a few wonls as to the so-called arches. Th- 
longitudinal outer arch, comprised by the os calcis, cuboid, and fourt l. 
and fifth metatfirsals, is stronger than the inner. It rests almost flat oh 
the ground, and its concavity is in most (;ases filled up with soft parts. 
It is w'cll supported by ligaments, especially the strong calcaneo-cuboid. 
and the formation of that joint is such that the cuboid usually rests 
partly on the os calcis. Dane ^ has .shown that this joint exhibits n 
considerable degree of variation. In a number of cases the articular 
surfaces are .so nearly vortical as to afford no hindrance to collapse of 
the arch. Hoke- lays stress on the freedom from muscular support 
of this arch, as contrasted with the direct depeVidence on muscidar 
activity of the inner longitudinal arch. The outer arch is tlierefore less 
liable to suffer from the effects of muscular fatigue. Its mobility as 
compared with the inner is smaller. It lias only one hone, the cuboid, 
requiring support, and there is hero no such mobile joint, suspended in 
a musculo -ligamentous sling, ;i.s the astragalO“Sca[>hoid. The inner 
longitudinal arch is lifted ncarlj at its mid-point by the tibialis anticiis 
muscle. The tibialis posticus braces it by keeping the scaidioid apposed 
to the head of the a.stragaius. Hoke and Ihadford dwell upon tlie 
effect of flexion and adduction of the first mctatiirsal bone in maintaining 
the arch ; and Sampson ^ has also pointed out the importauccj of 
adduction of the great too in supporting the arch and preventing it frr)ni 
rolling over in^^'ard and downwaid. 

The posterior pillar of the inner longitudinal arch, formed by the 
os calcis, descends sharply from the highest point to tlie centre of the 
heel, thus showing that it is well adapted for wciglit- bearing, while 
the long anterior pillar slopes more gradually, is composed of several 
bones which are less strong, and as it is more elastic breaks the shock of 
impact. Wlntmari ha.s emphasised the importance of the normal con- 
cavity of the inner edge of the foot. When weight is put on the foot 
it becomes less concave, and this i.s sometimes obliterated or even 
reversed, especially if the first mctatar.sal bone is not adducted. The 
convexity of the inner arch is directly a.ssociatcd w'ith this concavity of 
the inner edge. 

We have alluded on pp. 667-br»8 to the tran.sverse arches, and their 
importance in flat foot and Morton’s disca.se. Flattening of the posterior 
transverse arch is accompanied by valgoid rotation of the inner cuneiform, 
and tlie effect of this is to abduct the great toe. ' 

The movements of the normal foot have been detailed on p. 
Particular attention should be paid to Whitman s vicw.s, that th»^ range 
of adduction and of abduction of tlie foot is twice as great at the .sub 
astragaloid joint as at the mcdio-tarsal. The entire range of moveincni 
between extreme abduction and adduction is about 50 '. Sampson ' 


* Tram. Amer. Orth. Assor, vul. xiii. - O/riraffo Med. Jour,, Stjpt. 1902. 

Tram. Amer. Orth. Asftnn. vol. xiii. pp. 175-185, 

* Johns Hopkins Hosjdtfd JitUL, Jan. 1902. 

® Hoke and IJradford, 'Trans.^ Am. Orth. Ass. vol. xiii. p. 181. ” Loc. sup. < 
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quotes lioberts,’ Who found that when the foot is in the adducted 
j)Osition the lateral angle of deflection is 31*^, and in the abducted position 
it is 22". 


We have defined the movements of the foot somewhat briefly, as we 
wish to have some standard of measurement when we discuss disability. 
Tfio actual nature of the movements will be rendered clear in dealing 
with the mechanism of j>ronation, to Avhich we must now proceed. 




Kro. .'i07.- -Volnutjiry AiMurlioii. Fjo. -Voluiilaiy Abilui'tioii. 

Ill thesis ])Ostiircs tlu^ foot moves njHni llio Hslnigalus, whii-U is priicticiilly fixtsl between 
the imilleoli. Aihliu-tion, the of the foot inwanl in its relation to the leg, 

is .always aeeoinpiinuMl by Klev.ation of its Inner and Depression of its Ontor Border. 
This is knowi^ as Supination or fnvoision of the Foot, I’lu; reverse of tins attitmle - 
Vrouatioii or Eversion — is an uecompaiiiiuent of Abduction, as is illustrated in the 
ligures (Whitman). 

Mechanism of Pronation.— Bradford and Lovett - remark : “ When 
the whole weight of the body is thrown upon the liml), the foot being 
ti»’nily planted upon the ground, the whole leg rotates inward at the 
•ej». The inner malleolus moves downward, inward, and backward, the 
one forward.'^ The whole foot rolls over somewhat to the inner 

^ dontrihutiom to Orthopedic Simjny, IMiiladelpliia, 1898. 

OrthnpediG Surgery, 8rd ed. p. 609. 

*■ Many :iuthors, however, state that the outer malleolus moves backward. 
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side. This is made possible, whilst the heel and front part of the foot aie 
firmly supporting the leg, by movement at the inedio-tarsal articiilatioi^. 
When the muscles and ligaments checking this position are weakened, 
the gliding at the medio-tursal joint becomes exaggerated. Up to :i 
certain limit this movement occurs in the normal foot. Beyond this 
limit it must be regarded as pathological.” 

“ The abducted position, with eversion or pronation, is then on<: 
normally assumed wlien the body weight is thrown on one foot or both, in 
such a manner that equilibrium is mainUiined without muscular exertion 
(Sanijjson), or, in other words, when the bcKly-weight is balanced.” 

Shortly, then, abduction and eversion arc physiological up to a certain 
point in weight-bearing, and beyond that are pathological. Tlie l)ig toe, 
by its natural tendency to become adducted, aids in supporting tlio 
inner longitudinal arch, and prevents the rolling over inward.s of the 
pronatod foot. The recognition of this [)oint is of special importance 
in elucidating the connection between hallux valgus and flat foot. We 
also allude to this matt(U* in di.s(vissing proper and improper methods of 
walking. In the strong walk of a healthy individual thf’ (jreaf foe /s neen 
to he adduded when, it in planted upon the ground. 

li. W. Lovett ‘ says : “ The po.sition of the foot at rest, in the non 
pronatod foot, is as.siiTned to be that where the lino of the crest of the 
tibia, prolonged downward and forward, passes between the second and 
third toes, and where the inner* border of the great toe, the internal 
malleolus, and the inner surface of the inner (jondyle of the femur, are 
all in tlie same vertical plane. But wdien weight is borne on one foot, 
so that the whole strain is thrown upon it, pronation takes ])lace. This 
nioverneiiL h most often noted in growing children.” By direct observa 
tions and Tnca.siiremonts, composite photogra[)hs, accurate plaster ca.sts, 
a study of impressions of the soles of the feet, or Ijctter still, by diret l. 
observation of the same through a gla.ss jalato- aided by eom])osile 
photogi'aphs, when ])ronation takes place, it can be shown that there is :) 
marked inward movement at the ankle and a .sluifliing inwai'd of the 
weight bearing surface of the .sole. At the .same time the inner malleolus 
is .seen to move downward and backward, and the outer forward. 
that, in ]>ronation, what takes place is abduction and eversion of the foot on 
the log, some fl.attcning of the longitudinal inner arch, and some obliteration 
of the concavity of the internal border. At the same time, the anterior 
tran.sver.se arch is flattened, and the heads of the second and t-hiid 
metatarsal Ijones come down to the ground, and the foot broadens. The 
bulging in and down of the scaphoid region on pionation can be well 
demonstrated by taking casts. 


^ iV('w york Med. Joar.y June 20, 18!>6. 

The researches of Tjovett and his collengnes on this subject arc worthy of can i-ii 
perusal, and a .study of composite ]>hotogiaphs (Fig. is well repaid. Cf. Lovcib 
New York Med. Jour., .bine 20, 1806; liovett and Cotton, Trans. Anxer. Orth. 
vol. xi. ; bra'lford and Lovett, OrUaqtcdic. Surgery^ p. 608 ; Lovett, Amer. Joxir. ofOrl'e. 
Snrg., vVugust 1908, p. 14. 
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We can iKjwLee that the persistence of this attitude of pionation 
(‘xplains the various types of weak foot before uieritioned. And as 
Whitman emphatically says, “the mere condition of tlie inner lon<^i- 
(iidinal arch, althoufrli f^enerally re.i^arded as a ciiaracteristic feature 



Kia. 509,— Tost orior vi«w of tlic Foot, showing Uu> Lig:imt*iit.s ninl tln-ir Atlanh- 

ineiils. Tlio weal{i)i\ss on tin* iinuM’ sitic* is uvithnit, ainl eoinluci's to Fronation of tlio 
Foot, in .stainliiig (Kick). 


of hat foot, is really secondary to and less ini])ortant than the 
alteration of the axis of the foot in regard to tlie axis of tlui leg.” It 
is fre(|iiently insisted that in the pronated position the strain is ta.ken 
otf the muscles and thrown on the ligaments, and conse([iiently it is 
often spoken of as “ the attitude of rest.” For our part we fail to 
any such purposeful adaptation here, and reganl it only as 
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a coincidence. Apart from tlie fact that this attitude is by no 
means similarly ilescribed by writers, all that we are disposed to 
say is that when weight is put on the foot it falls into the pronated 
position, whicli is just the position in which it is least able to cope 
with it (cf. Fig. oOO). Hxmce the great frequency of static foot 
trouble, the “ attitude of rest ” becoming the “ attitude of distress.*' ' 
The temlcncy of tlic foot to topple over on the inner side is 
ijiereased by abduction of the fore-part ; but adduction, especially 
of the great too, will counteract thi.s tejidency. Any cause, then, 
whicli favours abduction of the foot will enhance the natural 
instability and favour ilat foot. 

AVe may I’epeat that, under the collective term “ Hat foot,*’ we 
include woalc foot, weak ankles, splay foot, broken-down foot, and 
j)aiiiful flat foot. In the word.s of AA'hitman,'^ The deformity of 
the weak foot is an abnormal * persistence or exaggeration of the 
attitude of abduction. The abdnetion is primary, tlic lowering of 
the arch i.s the secondary element. The symptoms are not due to 
the deformity as such, and have no proportionat(j relation to its 
degree. From the result of the over-.straiii and injury to which 
disordered function has exposed the foot, the* changes in tlie muscles, 
ligaments, and bones that are found in ea.ses of long standing ar(i 
secondary and incidental to the abnormal functional use. Tliey 
vary, of course, with tluj original structure of the foot, wiUi the 
injury to which it has been subjected, and with the duration of the 
disability.*’ 

Predisposing Causes. — The predisposing causes are those 
whicli favour the position of abduction or of weakru'ss or of jmjua* 
tion. Tfiese are — 

1. Th(? use of improper boots. 

2. Walking with the toes turned out. 

2. ►Standing witli tlie feet turned out. 

.1. Tmpnypvr Boots and Stockings , — TJie wearing of interchange- 
ahle pointed toe stockings, and practically of all other than specially 
constructed boots, gives rise to hallus valgus. AATi have already 
seen the great importance of free adduction of the great toe on the 

* Kngeh, Zeitschr. f. orth. Chir. Jid. xii. Heft 3. We jn'ver stcarid completely at re.st. 
Tliero is always a play of iimsclc.s, now traii.sferring the weiglit from the heel to the 
ball of the foot, now from the outer towards the inner edge of the sole, and now from 
one foot to the other. The position of rest alters with our varying occupations. lii 
resting upon the sole, the os calcis represents only the posterior y)art of the two 
buttresses, transmitting its share of the burden to the ground, 
rh/'l' Mrt. ilei'ord, Aug. 31, 1907. 
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mechanism of tJie normal foot in walking. In the civilised adult, 
abduction of the great too is always present, Lovett and Dane ‘ 
state tliat this displacement of the great toe deprives the foot 
of its legitimate inside support, tlie support which should keep it 
from rolling ovm* and pronating. Details as to ])roper boots will 
be found on pp. 07 1-6 7 o, 6!) 7, and 711. 

2. Walhhuj with the Toes Turned Out . — Lhe proper walk is with 
theMeet nearly parallel, with slight adduction of the. first metatarsal 


\ 

\ 


Fk!. mo. — Illiistnitiiig tlio iii- 
voluiil.'iiy ol'llu* 

Fore -lout, «lnc 1,0 tlu? ob- 
licjuiiy of lu'aniig suv- 
I’licc. of tlu; inebvtar.sus, in 
tli(j jirojier attiiudf for 
Walking^' Wliitrnnn). 

bones and great toes (Figs. olO, oil). How great is the contrast 
alforded by the attitude in standing of the weedy oHice-boy and 
the bandy-legged tailor with the best types of physique in man, 
as exemplified by the art of the ancients or as compared with the 
mode of walking in savage races, and even with that of the shoeless 
street arab of to-day. They show that in walking naturally, the 
foot is placed with its long axis pointing almost directly to the front. 
Tlie inner edge of the great toe, the innei* malleolus and inner 
* New York Med. Jour,, March 7, 1890. 



Kii!. 511.- The 'mi]»roper iittituilr <»f 
Outwunl Rotation, iu wliioli llien* 
is tUsnse of tlu*. loveraifc fnin tiou 
(Whitman). 
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condjle of the feimir, sire in the ssune plane, suidUhe line of the 
crest of the tibia is prolonged downward, and passes off the dorsum 
of the foot at the cleft between the second and third toes. This 
position gives the maxi mum of strength, agility, and poise, with 
tlie inininium of latigue, and the major {lortion of the body-weight 
lalls on the imter arcli. 

It is true that walking is less likely to give rise to trouble than 



Kk;. 512. ---All Attitink* tli.'it. simu- 
l.itt's tin; Fruit. All iinpt'ii}ier 

iMOik* of sliiinliii” ( VVliitniun). 



tai v Frotertion of tiie Foot from 
Over-stifiiii. Tho iir«iK;r uiorle 
of .standing ( Wliilman). 


prolonged standing, as the po.sition is constantly varied. Still, walk- 
ing with the toes turned out is a very ptitent factor in jiroducing 
deformity. It accounts i’or a great deal of foot trouble amongst 
soldiers. In IS9<S the Secretary of State for War had his attention 
called to the number of men invalided from the Army on account 
of Hat foot.^ It is diflicult to account for tlie adoption of such an 
erroneous attitude as that of walking with the feet out. It has, 
’ LanceU A|Hil 1898, p. M27. 
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however, *beeii the first position of the dancing-master and 
gymnastic instructor, and finds its extreme expression in the absurd 
German parade- or goose-step. 

3. Stfnidin*/ with tlv) Fat Ahilucfcd . — As tlie muscles tire with 
prolonged standing, the strain is more and mon; thrown on the ligii- 
ments of the lower (jxtremities. Hence the “attitude of rest,” with 
the thighs rotated in, tlie knees touching, the tibia* rotated out, and 
thb feet abducted, a position which throws strain on the internal 



Fi(i. fill. A sinxM'clv UroiiMtfa 
an<l I'hil Font. 





KhJ. filo. - Tlic sjuun ('use as in Fig. .^>1 I, 
after Ti'eatnient l»y Wri'neliinif, 
tion, Ueteutiou ill Paris, followed 

hy lv\eroises avid the usi- of Siii>porls. 


lateral ligaments of the knees and the ligaments of the inner longi- 
tudinal iirehos of the foot. We know that abduction is always 
associated with eversion or pronation. When weight is borne upon 
the feet, the astragalus rotates downward and inward n])on the os 
calcis, depressing its anterior and internal border until the movement 
is checked by tlie calcaneo-scaphoid and deltoid ligaments. In a 
position of rest, and particularly in a weak and fiat Ibot, the leg 
has a tendency to slip downward and inward from off the foot 
(Fig. 514). 
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r>ad postures, thou, are predisposing causes, and as wo have 
shown how frecjuent such causes are, static flat foot should be a 
very common condition, and it is so. f 

Freciuency. — Flat foot is the most frequent of all deformities. 

It forms two-fifths of all or- 



thopaidic cases.^ According 
to Hoflli Hat foot forms 5 II ’41 
per cent of all deformities. 
And if we add to tliose seen 
in Ortliop.'cdic Clinics the 
large number of patients who 
worry the shoemaker, and do 
not a})ply for surgical treat- 
ment, it is evident that it 
is a very frerpumt condition 
indeed. 

Age, — From tlic four- 
teenth to the twentieth yeai* 
is the usual period of onset, 
the reason being that (luring 
that time the feet ar(> first 
put to the test of occupation- 
strain. 

Sex. — It is more pre- 
valent in females tliaii in 
males, in the proportion of 


Firj. 516. - -A (.'ornposite Pljotogrupli, showing 
tin? Lateral Exrnrsioii of tin* lower p.art of 
the leg and of the loot, with and without 
Snperiie nnibent Weiglit (Dane). 


()7 to 42. 

Intrinsic Causes. — 11 

we sum up all tliat has gont^ 


before we shall si^e that 


tlime are four comlitions which are responsible for static foot 
trouble : — 


1. Those in which the support is deticient. Such arc con- 

genital or acfjuired abnormality or weakness of structure. 

2. Where power is insufricient, such as weakness of muscles. 

II. Where the burden is too great; here over-strain and over- 
weight are the factors. 

4. Where the adjustment is impcirfect, that is, where improper 
attitudes are adopted that subject the foot to a mechanictil 
disadvantage in the perfoiTiiance of its functions. 


^ W. E. Blodgett, A7ncr. Jouni. of Orth. S'urq., 1904. 
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These causes cannot be separated from one another. They are 
often interdependent. 

In discussing them wo may take them in order. 

Excessive weiglit-bearing may produce its effects in both strong 
and weak individuals (cf. Fig. 516). Flat foot is seen in professional 
strong men and jumpers. It is also seen in weedy youths who 
commence life as errand boys (Fig. .506). In middle life, when 
thfe figure becomes rotund and the muscles soft, the feet are abducted 
and the arches «ive way. 

Deficiency of muscle is seen in those who are convalescing from 
an acute illness, or who are chronically in poor health. The mus- 
cular debility of rickets is freipiently associated with weak foot, 
and the valgus of infantile paralysis is often obvious. 

DeJiciency of support, due to weakness of structures, is exem- 
plified by weak ligaments, such jCs, for example, the lax ligaments 
ill rickets, and the loss of tension associated witli sprains, trauma- 
tisms, especially Pott’s fracture, rheumatism, gout, artliritis deformans, 
neurasthenia, and anajmia. In certain subjects, wfith long, narrow 
feet, the ligaments are naturally lax, and it is this class of case 
which so frequently shows the partial dislocation inwards of the 
scaplioid and the ])ainful prominence over it. 

Amongst intrinsic causes wo must also mention locomotor ataxy 
iiiid an intractable type of Hat foot seen in young adults, accompanied 
l)y muscular atrophy. I^astly, in cases of short leg, wlien the weight 
is borne more on one foot than the other, one foot frequently becomes 
weak'. 

Symptoms. — These are: (1) Pain, (2) Tenderness, (3) Swelling, 
(4) Disability, (5) Deformity. As we shall see in discussing the 
types, symptoms are very varial.de, and one or even two may be 
absent. 

1. Pam, its OccHrrenm and Position . — Blodgett analysed 1000 
cases of static foot trouble in patients over twelve years of 
age. He found tliat 3*8 per cent were painless, in 6S‘l per c( 3 nt 
pain was in the feet only, in 25*9 per cent pain was in the feet 
and lower limbs, and in 2*2 per cent there was no pain in the feet, 
hut in the legs only; that is, in more than 95 per cent of the 
cases pain was the leading symptom. Of the few painless cases 
more than half were under twenty years of age ; although of tlie 
whole 1000 cases analysed only 170 wore under twenty years of 
age. The pain was localised most frequently about the astragalo- 
scaphoid joint, then about the heads of the metatarsal bones, some- 
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times in the plantar surface and the centre op the heel, and 
sometimes it spread over the sole of the foot generally. In the 
minority of eases it was found between the external malleolus and 
the cuboid, and in a few cases on the plantar surface of the head 
of the lirst metatarsal bone. Above the ankles, the frequency of 
pain was greatm* in the calf than in the knee, and more in the 
knee than in the back. 

The Chameter of the Peiin . — The pain bears no constant ratio 
to tlie amount of deformity. Severe Hat feet may present no 
painful symptoms, and the feet may be quite nselul. It is well 
known that some excellent sprinters are Hat-footed. It is not 
uncommon, also, to find that when both feet are atlected the 
subjective symptoms are more prominent in the less ileformed 
foot. Further, in many cases (Muning for treatment the symptoms 
may l»e of short duration — not ’’.more than a week or so — and 
yet it is obvious that the deformity has been developing for a year 
or two. Occasionally, however, pain is the first sign and precedes 
deformity. 

Probably these diHorences are explained by tlie rate of change 
in tlie relationsliii> of the parts. Thus the deformity may be very 
slowly progressive and allow time for painless adaptation. The 
reverse may occur and acute straining of ligaments ensue. This 
explains why the individual in whose foot tlie arch is well forrnetl 
and the ligaments presumably sound, sulTers from the symptoms of 
strain long before the arches have been depressed or deformity is 
apparent. In those cases where the pain is greatest in tin* morning 
on rising, the explanation is, doubtless, that during rest there is a 
partial reposition of the displaced bones, wliich arc again forced into 
the deformed position on standing. 

Occasionally the pain is only com|)lain(id of after a twist or 
sprain of the foot. It then appears that although the ligaments 
and muscles were relaxed previously to the injury, and some valgus 
was present, yet the strain has lieeii suHicient to cause sudden giving 
way from softening of the weakened ligaments, and then all the 
causes of [lain come into action. 

The character of tlie pain is not uniform. In the early stages 
there is at first a feeling of fatigue, succeeded after a few days or 
weeks by a dull aching, which is noticed first in the feet, and then 
extends to the legs and thighs. On resting with the feet raised, 
the aching passes away, hut day by day the pain conies on earlier, 
lasts longer, and is more acute. 
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2. Tcndernks . — The point most usually tender is the centre of 
the lieel, and next to that the astragalo-seaphoid joint, then the sole 
of the foot, and lastly beneath the head of the lirst metatarsal bone. 

Swelling of the Feel, — l.ocal puiliness is Irexpiently seen, 
and occasionally redness, dependent on the amount of standing and 
walking. In old-standing cases (erlema of the feet occurs. 

Sweating of the feet is very fre(|uent. In some cases the parts 
arediot, and in others cold and clammy, thus pointing to vaso-motor 
disturbance. The Irequent co-existence of varicose veins in adults 
is very noticealde. liuhicd, in some 
such cases it is probable that the 
defective circulatio!i, as exemplified 
by the dilated veins, is a cause of 
muscular and ligaiiKuitous relaxa- 
tion, and therefore predisposes td 
Hat foot. 

4. jymhilitjf, — - llesides the 
lameness due to pain and tender- 
ness, there is disability arising 
from loss of mobility. In tho 
majority of cases inversion and 
adduction are restricted; in some 
cases the power of dorsillexion is 
partially lost. In other cases, 
particularly the spasmodic type, 
the movements of the foot are 
generally limited. The gait is 
clumsy, inelastic, and the patient 
plants his heels forcibly on the 
ground. 

5. Deformity , — On reviewing what has already been said, and 
noting the dHjscription of types to be mentioned shortly, it is hoped 
that a sutliciently clear picture will be formed. We may say that 
all " weak feet ” are abducted feet, all Hat feet are abducted feet, 
hut all abducted feet are not Hat feet. We therefore distinguish 
three classes, and we have placed them in the order in which 
deformity becomes marked. 

1. The abducted foot, in whiiHi the arch is well formed. 

2. The abducted and Hat foot, in which the iirch is lowered. 

3. The flat and abducted foot, in which tlie foot is Hat and the 

arch entirely lost. 



Fig. 5 VVoak Arclu'S jiot J.>o- 
pressml. 'riu? feet arc .also I'rc^iiatuil 
(Wlutiuaii). 
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We may amplify and proceed to the discussion [.of — 

Types. — These vary widely, according to the amount of prona- 
tion, condition of the arclies, degrees of ^Usability, rigidity, and 
muscular spasm. 

1. The Pronated Foot, vjith little hreaking down of the Arch , — - 
This is a very common type, and occurs most often in the massive 
feet of full-grown adults. There is not much rotation outward of 



Fw. 520. “ 

Three views of a Spasiiiodir; Pronated Foot, witli Rigidity of the Peronei ami 
Fxteiisor Corannuiis Digitoruin Teinlons. 


the foot in front of the astragalus wlien the patient is standing 
(Fig. 517, and cf. Fig. 516). When tlie patient is not bearing 
his weight on the foot the longitudinal arch is normal or only 
slightly flattened, and during weight-bearing the arch is never 
entirely lost. This type of pronated foot should be kept se{)arate, 
clinically, from ordinary flat foot. It sometimes becomes spasmodic- 
ally everted (Figs. 518, 51i), 520). 
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2. A Type frequently seen in Slender Feet, with decided 
abdiictiou of the fore-foot and an arch unusually higli, even during 
weight-bearing. 



Fk;. r)21. 



Fie. 522. 

Two vkiWR of a case of sovuro Spasmodt; l*roiiate«l Foot. In Fig. .521 tho tV'ot 
aro off tho lloor ; in Fig. 522 the p.‘iliont is staiuliiig. 

3. 'The Thorouyhly Flat Foot, with Prominence of the Scaphoid 
b i. Kig. 500, p. 675). — In its moderate form the Hat foot can be 
l>laced. In its extreme form tlie foot resists passive movements ; 
VOL. 1 2 y 
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it is abducted and everted, with spasm of the peiWei and exteiisoi 
cornnuniis digitoriim. In fact it is the " rigid and spasmodic Hat 
foot” (Figs. 521, 522). Much of the spasm disappears under aji 
aincsthetic, and reappears wlien the patient recovers consciousness. 
As to the reason of the peronei and extensor communis digitoruiu 
undergoing spasmodic ctmtraction a suggestion has been made by 
Whitman. He says it depends upon tlie irritable condition of tin* 
overworked and contracteil abductor muscles, practically th^ only 
group whicli retains finjctioiial power. ^ 

4. FUitknliKf of the. Arch of the Jidaxed Foot in Weiijht-heanvf/ 
without Commensarale rwimtion, that is, abduction and eversion due 

apparently to direct depres- 
sion. This the author <le- 
signates the “ llahby Hat foot ’ 
typ(?. 

5. The Abducted Foot, iu 
which the arch is so liigli as 
to constitute a condition of pes 
cavus, and it is found that tla* 
teudo Acliillis is contracted. 
This condition is fully described 
on ]>. 320 under the title, of 
“right-angled contraction of the 
teudo Achillis.” 

0. The Jreah Ankle Type 
<f Ch Udhood, in wliieb eversion 
takes place cbielly at the ankle- 
joint, so that when the foot is 
in use it is in a position of 
valgus. It is often so in rickets (Fig. 523). 

In cbildiiood, curves] libijc are at first accompanied by slight 
inversion of the feet ; later on tin’s yields to a compensatory valj^s. 
Ill children also, with slight knock-knee, the feet are everted ; in adult 
life knock - kma; is often, but not always, accompanied by in- 
version. 

7. Excqttional Types of Flat Foot — Instead of the bulging on 
the inner side being in the immediate vicinity of the rnedio-tarsMl 
joint, the internal ciiiieitbrni i.s displaced downwards and inwards 
(see Figs. 524, 525); and another irregular form is hallux with 
depression of the arch. 

The Condition of the Anterior Arch of the Foot. It 



I'Ki. r»23, — Hickt'ty Flat Fo-t 
(Hra'Uortl and Jaivctt). 
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round that in ueavly all caaii.s of Hat foot, using tlio term in its 
broadest sense, the anterior 
arch is flattened to some 
extent and painful ; and the 
pain almost always centres 
iibout the head of the fourth 
metatarsal bone, giving rise 
to symptoms more or less 
characteristic of • Morton's 
disease. 

Pathology and Morbid 
Anatomy. — There is little to 
be added to what has already 
been said under ni(;(*ha.nism 
and causation- (losselin ^ lias 
studied the ipiestion exhaus- 
iivtdy, and found at the post- 
morteni examination of a 
young woman congestive 
lesions of the articular car- 
tilages and ligameuts, and 
he considered llie (tondition 
urthropathic. J^ater, Le lioux confirnu'd Oosselin's [hidings at 



Fk!. 5^4. --An iiunsual variety of Flat Foot. 
Thu niaxiinmn iirominvnru on the inner .side 
of tlio foot is at thu internal enneifonn 
hone ami not at tlio hca4 of t he astragalus. 



I'lo, 525. -Inner view of .same fool as in Fig. .521. 


‘iher examinations. Nevcrthele.ss such (‘oiiditioiis are doubtless 
'‘‘condary. 

Quoted by Cabot, “ De la tarsalgic doulourouse des adolescents.’' These de Paris, 1S6G. 
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Sayre neted weakness of tlie tibialis auticus muscle, and tlio 
present writer has observed wasting of that structure (see Fig. r)2() ). 
And Dittel ’ has seen it in a state of ‘fatty degeneration. Biu 
prol:)ahly these cases were on the bordeilaiid of paralytic and static 
cases. Henke found general muscular feebleness, especially of tlu* 
tihiidis iiiiticus. Diichenne advanced the view that the peronens 
lojigus was tile muscle chiefly at fault ; most surgeons find 

thiS: structure to be in a state of 
ovcractiou and oft/iii of spasm. 

T n flat foot the spasm is reflex in 
character ; and, as we shall see under 
treatment, the injection of a solu- 
tion of cocaine into tlie astragalo- 
^ scaphoid joint causes suh.sidcnee ol' 
the spasm. A])art, however, from 
gcmeral mnsenlar weakness, except in 
a few cases, the pathogenesis of tlui 
condition is other tlnin muscuLir. 
^ Muscular changes are late in appear- 
ing, and are secondary to partial loss 
of moliility and function of the parts. 

As to the osseous and ligamentous 
conditions, it is evident from what 
has been said that these do not 
reipiiro the minute descriptions some- 
times given to them. Firstly, beciiuse 
they are to be regarded as cflects 
F’jfc r.2«;. A Vf.i y s-ncre Type of si;iiie Hitlicr than causcs ; secoiully, hocausc 

Kl:it l-’oor. Note the p;roove exter- tJiCy UTO (1 matter of dCgl’CC, ailtl IK) 
to tli«M rest of tlie Uhi.-I aii<l «lue ^ ' 

to tiie wMsiirig of thr 'nhiaiis Anii.-us ^iic descriplioii applies to tlie various 

types ; and, thirdly, because many of 
tlie conditions mentioned, such as changes of tlie arthritis deformans 
type, are eoiricitlental rather than essential. 

Ill the typical rigid and painful flat foot, abrupt deviation <mt- 
ward takes place at the transverse tarsal joint. The scaplioid is 
partly dislocated from the head of the astragalus, the head ol 
which is rotated downward and inward, and forms the nsuiil 
prominence on the inner border of the foot. The os calcis is 
rotated, so that its inner surface looks downward and inwaid, 
find its outer surface in tlie reverse directions. Much of this 



Kirmii^on, DifformiUa acquises, p. 177. 
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I'otatioii is foiiri(l| in the subastragaloid joint. As the arcli sinks, 
the scaphoid and the astragalus approximate to the ground until 
Ihey finally touch it (Fig, 527). The cuboid is pre.ssed against the 
(IS caleis above, and may even become ankylosed, but the calcaneo- 
cuboid joint is widened below, and tlie os calcis may be so everted 
iliat a new joint forms between it and the fibula. 

The relations of all the bones of the foot are more or less 
altered, partly by sliding and partly by rotation. Hoffa ' and 
Nasse invoke softness of bone as a cause. Observatiims, however, 
do not substantiate their views; Woltf has sliown that no sueli 
softening is needed to explain bony transformation in Hut foot. 

Changes in the ligaments proceed pari pass)> 
with alttmiiious in tlie relations of tlio hones. In 
.some directions the ligaments are elongated and 
tliinned, and relaxed ; in other directions the 
reverse ol)ta.ins. Considerable attention has been 
directed to the inferior calcaneo-scaj)hoid ligament, 
and it is generally stated tliat this is elongated. 

And it is a diiricult point to dooide, since tlie 
measurements of the ligaments oiiglit to l:)e made 
in tlie same foot both before and after the 
deformity. Some oiiservers think that the dilfer- 
cnees between the feet in childhood and adults 
are Jiccounted fur by the effect of weight in in- 
ducing pronation. 'fhey state that the arch is 
lacking at birth, and only develops under the 
stimulus of muscular action ; yet Dane " has con- 
clusively shown that the arch at birth is pei fectly 
formed, but owing to the jiad of fat in its hollow, 
impressions give an erroneous idea of llatnoss 
of the foot. Pes planus is therefore no longer explicable on the 
ground of faiWire of development of the arch. The coiuliLion must 
he relegated to the acquired jiainless infantile form. Certain races 
suffer more frequently from fiat foot than others, partionhirly tlie 
j^emitic and the semi-civilised American negro. In the latter it is 

outcome of wearing the wliite mans shoe. 

From the preceding remarks it is evident that the division of 
'fid; foot into degrees is not reasonable. The term flat foot being 
'!sed ill its most comprehensive form, embraces a groat nnmber of 



FlO. r>27. — <>!' 
llu! hiiior Siili: ol' tin? 
“ A roll " (if llio Foot. 
Tlio Uolted lino 
iinlicatos llio out line 
when \voi,i(]it is 
honie upon the fool, 
l.ho ooiiUinioiis line 
when woi{.;ht. is re- 
luovod. 'I’lio tracini; 
is lakon ahout tlic 
soaphohl hniio, .ami 
shows its oxoursion 
in \voii?ht-l)i*arin!4. 


^ Tian^(‘nl)ock’.s zli’c/i., IS95, vol. i. p. 10. 
Loc. sup. cit. 
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clinical conditions, all of which have a cominoiif pathogeny. AW 
tend ultimately, if left untreated, to drift into the troublesoini?, 
rigid, spasmodic, and painful foot, or tlm very liopeless form of 
so-called osseous ilat foot, in which partial ankylosis has taken 
place in various joints. 

The pathology of spurious valgus is much assisted by a con 
sideratioii of Voii Aleyers triangle (Fig. o2S). If the patient 
is sLanding lirmly on both feet, a triangle may he drawii by 
uniting three points, the centre of the heel and the heads of 
the first and liftli metatarsal bones. In a normal foot the triangl(‘ 
is acute inwards, with its apex at the lieel, and the (jcmtre of the 
trochlear siirlace of the astragalus (the “astragalus point”) is 
immediately above the inner line of the triangle. In a Hat foot 
the “ astragalus point ” is gradually displaced more and more iiiteruallv 
(Fig. 529). The inner line of the triangle is also increased, ainl 
the outer side sliorteiKid. The measurements of a flat foot sliou 
that the actual length of the inner bonier is increased and that of 
the outer is dooreasod ; and, further, the mid-])oiut of the, normal 
foot is disjjlaeod more forward in the Hat foot. 

Prognosis.- — Flat foot cftnnot l)e cui*ed without treatment. 
The pain and disability become steadily worse, and tlui ])atient luis 
to seek i-elicjf. Occasionally, howevoi*, after S(iveral yiMirs, when 
the breaking down of tlie arch lias ceased, the pain disap])ears, hnl 
the foot is periminently damaged, and has lost nearly all its 
usefulness. Weak foot and Hat foot readily yield to treatment I'V 
simple measui'es, and (;xeellent results can he obtained in tli(i 
rigid form by operative nn?asure.s. 

Diagnosis." ~ -'rii ere is probably im condition so easily and ol‘t<n 
overlooked as acquired valgus. If wc refer to the ac(!Ount on p. (i85 
of the niinsnal distribution of pain and tenderness, we can umhn- 
stand that tliis is .so; and mistakes are nsnally the result of 
carelessness. The feet sliould be carefully examined' wlieii at rest, 
on standing and in walking. The range of movement is to Ihj 
carefully noted and the strength of the muscles tested, especially 
in the directions of adduction and inversion or supination. Im- 
pressions of the feet should he taken, either by covering the soles 
with [uinter’s ink or with lamp-black, or the glas.s table describei' 
by Bradford and Lovett ^ is useful. 

Differential Diagnosis. — Fains in the feet are often ascribed 
to rheumatism, especially as it occurs sometimes in the hack <>! 

^ ()rtkop€fh‘.c Surgeryf 3rcl [). r)6S. 
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ilie legs ill Hat IVjot. It is oomiiionly thought that unless the arch 



Fj(j. 628, -- Von Meyer’s Triaiiffle in the Normal Fool. Tlie “Astragalus 
Point” is iimiieiliatcly above the inner .side ol‘ the triangle. 




630. — Flat Foot and Vhui Meyer’s Triangle. The Foot after Removal of a Wedge- 
shapetl Portion of Rone. Sir William Stokes' Operation for Fl.it Fool, vi/. Removal 
of a Wedge from the Heail and Neok of the Astragalus, is followed hy Adiluetlon ol 
the Foot, ami planes the Astragalus Point ( + ) immediately above tln‘ inner side of 
■ the triangle. 

the foot is fallen there is no statiti trouble in the feet. Still it is 
;>nte certain that even when no dropping of the arch of the foot 
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can be detected by the eye, it is most unwise to [ nake a lightning 
diagnosis of rheumatism. Changes in the shape and outline of the 
bones of the foot and abnormal joint conditions are frequently 

ascribed to artliritis 
deformans. More 
often, however, theses 
changers are due, noi 
to this disease,* but, 
to alterations in the 
static relationships of 
the parts. 

When tuberculous 
osteitis of the astra- 
galus or scaphoid is 
present, with thicken- 
ing of the periosteuiii 
and soft tissues in. the 
concavity of the arch, 
the appearances may 
be similar to tliose in 
Hat foot.‘ Such, teases 
must be carelidly 
investigated and 
watched, otherwise 
mistakes are easily 
niade. In fact, any 
cause which ohliter- 
ates the posterior arch 
may lead a careless 
oljserver into error. 
The rare condition 
of paiilnd lipoma o( 
the feet (p. el 71), de - 
scribed by the author, 
W51S brought umh.'i* 
told that she was sulfering 



Kiiiis. uSl, 532, 533. 

Thrfft figun/s .<lio\ving tlio eftV'ct of tlio kIio,- in constricting 
tho front part of tlie foot. In Figs. 532 am! 533 the 
upper of the. .shoe has l»cen <*nt away to show how 
niiu;h the foot is ■s<]iK‘eze<l !»y tlic slice (BradforU and 
Lovett). 


his notice Ity a patient who had been 
from spurious valgus. 

Treatment. — The conditions and 


surroundings should he 


^ Cf. Poucei, Ann. wM. chir. du centre. 1, 1905; Theveiiot and Gaiitliiic 
“ Tarsalgie des adultc.s d’originc tuberculeuse,” ii’CTwe d'orth,, Jan. 1, 1905; MarCu 
These de Lyon, 1904 and J905. 
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noted. Ariu;ni|e patients require iron, and rickety childien cod- 

liver oil, plenty of fresh milk, and pure air. Overwork(Ml folk 

should rest, and cliangQ of occupation is usually required. 

Locally, the principles of treatment are comparatively simple. 
They consist of avoiding those habits in walking and standing 

wliicli favour the abducted and pronated positions of the foot, with 

the use of proper foot-gear as a ]ireventative measure. Support of 
the foot in the pro])er 
position, and the de- 


velopment of ‘weak 
muscles by means of 
massage and exer- 
cises, are the lines 
along which treat- 
ment should run. 
Kigid and fixed flat 
feet require correc- 
tion by ineclianical 
and operative mea- 
sures. In all cases, 
where i)ain is a pro- 
minent feature, local 
rest, witli the feet 
adducted and in - 
verted, is a necessary 
preliminary. 

Sufficient has 
been said on p. 677 
fis to proper and im- 
proper methods of 
standing and walking, 
and tliere no doubt 



Fic. 534. Fi«:, 535. 

'riMriuR of Skiagram of Foot in Sluu' bi. loiv aiul after 
Ucuioval of the “ Uj)per (Biiulford aiul bovett). 


that one of the best exercises for the cure of Hat feet is correct 


walking. 

Propivi' Fooi-Gmr } — The essential point is that the feet should 
he maintained, or at least ])erinitted to assunie in walking, the 
position of greatest strength, namely, adduction. 

“The forces which give rise to adduction of the feet come into play 
aiainly at three points : on the inside, opposite the medio-tarsal joint ; on 
ihe outside, opposite the head of the fifth metatarsal bone, and on the 


1 or, alsopp. 671, 711. 
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outer point of the heel. When the foot is jidducted tl|:3 outer border is 
convex, and the boot must be made so, or at all events not concave. 
I'he depth of the upper must be greatest over the big toe in front, to 
allow it free play. The width is to be at least that of the weight- 
bearing portion of the foot when it is firmly planted on the ground. 
At the back the lioot is fiiTu, and not stitlcned beyond the medio- 
tarsal joint. It should be snug over the instep, vso as to prevent 
wrinkles, and the lieel Ioav and broad. The forward pai’t. of the sole 
is to be flat, and not convex downwards, so that the toes muy 
finish the step in walking, and this part of the solo also is flat, 
and not convex, from side to side. The front part Qf tlie inner edge, 
of the side of the boot curves inward so as to permit adduction of 
the great toe, and the depth of the U[)per over th(‘ toe.s gives ample 
play to them ; in fact, boots should always be 
‘ blocked ' high here. IJidiappily the dictates of 
fashion oven'ide the teaching of common-sense, and 
there are few people who can be iuiduccd to wear 
boots constructed so as to give full physiological 


Fl(i. .O-jf). A SIuh; aiTaiigi-’d so as to avoM I’n-ssuiv on tlie IlDrsimi aial {H'l-vent Uk* 
usual (.'i’aiii|»inj? Distortions of tin- Foot (nradlonl ami I.ovi'tt). 

play to the feet in walking. It is advisable also not to have inter- 
changeable socks or stockings, but eacli made to fit the foot ; and it is an 
excellent plan to have them made with a separate space for the great toe." 

Curative Measures. — In moflerate cases, and in the after-treat- 
ment of tlie severer cases, rest i.s essential to relieve jiain and 
spasm, and the feet may be kept in the varus ])Osition by apply- 
ing malleable iron splints on the outer sides. The nutrition of the 
parts can be improved by soaking the feet in hot water for five 
minutes, and then douching with cold water. When the pain and 
spasm have passed away exercises are valuable, an<l we must repeat 
that no exercise is so satisfactory as correct walking. The patient; 
should sedulously practise inverting movements of the soles, and 
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particularly adduction of the great toes. He should also walk on 
the outer edge of each foot with the sole inverted. When tlie 
nutrition of the muscles is improved, tiptoe exercises with the feet 
well to the front and the great toes adducted are carried out, but 
this form of exercise must not be undertaken at lirst in the weak, 
broken-down foot. Another excellent exercise', is the following : — 

'File limb being extended, with the patella to tlie front, the foot 
is •first idantar-dexed, tlieii turned inward and adducted, tlien in- 
verted, and (inally dorsitlexed to the full limit. The last movement 
is important. Vliis exercise may he carried out at lirst sitting, and 
then standing. 

Wlienever tlie patient is sitting he ought to invert tlie feet, and 
allow the weight to fall on the outer borders. In order to strengthen 
the supinators, tliat i.s, the inversion muscles, Hovorka ^ makes the 
patient walk to and fro on his supination board, uuule of two smooth 
boards, joined at their long edges at an angle of 164 ' to .165,'^ and 
covered with felt. llriinella advocates cycling, with the pedals 
made thicker internally. The tiluales and adductors may be 
strengthene<l by suitalile resistance exercistu’s, and my colleague, Mr. 
Muirliead Little,''’ has calhal atte^ition to this method ol‘ treating 
orthopaMlic cases. All are agreed that ])assive movements and 
massage are of tlie greatest importance. 

We now pass on to the consideration of boots, pads, plates, and 
other forms of supjiort. 

Appauatus poii Flat Foot 

The Thomas shoe or hoot (Fig, 037), with the ohlirpie heel and valgus 
wedges, i.s in universal use. The valgus wedgt; is an arrangement l)y which 
the inner c«lge of the .sole is made thicker than tlie outer. The dilference 
may be an eighth to a (juarter of an inch. A vahialile point is that the 
upper .surface of the sole iiiid heel should l)o flat and not concave. The 
principle of the Thomas Iniot is essentially sound. The physiological 
fact that inversion of the foot is accompanied l)y raising of tlie arch is 
recognised, and is made use of. Some surgeoirs think that these lioots 
cause the feet to slide down externally, so that pressure comes on the 
outer border and causes corns ; but experience shows that this is seldom 
the case. 

Use of Surgical Apparatus, meaning thci^ehy the carrying of irons 
up the outside of the leg, and the cmploj^rnenb of a T strap, ^low that 
we more fully understand the pathogeny of Hat foot, we recognise that it 

‘ /eitschr. f. orlh. Ckir. Baml ,\ii. Ih l't a. 

® Lancet f April 6, 1901. 
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is not so much the prevention of fall of the arch as free muscular 
play of the foot in a normal physiological direction that is wanted. An 
outside steel support fixed into the boot cramps and confines the foot in 
its movements, and therefore has been rightly discarded by many surgeons. 

Supports to the Arch. — Pads of cork, vulcanite, and leather sewn 

into the sole of the boot answer 
fairly well considering their inac- 
curacy. But they fi’equently cause 
pain from pressure at first and wasting 
of the tissues of the sole. Further, 



Kl(i. ijST. — A, A', Tiifler and Uj^m Vi«\v.s of u Sliov witli llu- liint r of lln; St^le .'unl 
JIei‘1 lljickiMied (a Valgus Wedge), so a.s to o.iusc liiViTsioii iu Flat Foot, li, li', 
l/inler and t 'ppov Views of a Shoe with the Outer Fidge of tin* Sole and Heel thiekene(l 
(a VsiTus Wedge), so as to Evert the Foot. 


they do not take into account the fact that in flat foot the anterior 
and posterior tiansverse arches are spread, and this they cannot prevent. 

Metal Sole<Plates. — A very iiietficicnt form is in common use, con- 
sisting of a squai’e piece of metal hammej’cd out so as to fit the inner 



Fic. OSH . — Inner View of Wliitrinaii’s Flat 
Foot Brace (Valgus F];ite). A, The 
A st raga lo- Sea} ihoi d A rtie n latioii . 


Flo'. 539. — The Under Surl’aee of tin; Ihvnr 
and the Outer Flange. B, the Cjileain'O- 
Cuhoitl Artienlalion ; <!, the iiosterior 
extieinity of the Fifth Metatarsal Bone. 



longitudinal arch, and held in po.sition by moans of elastic material pa.s.s 
ing over the dorsum. This has all the defects of a fixed pad, and noTic 
of the advantage.s, and should nover be used. 

Valgus Plates. — The l^est known, and on the whole tlie most 
efficient, are the Whitman valgus plates (Figs. 538, 539). They are suit- 
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able for those Cifces in which the foot is still flexible, and can be replaced 
passively. They are particularly useful for the flabby flat foot, and for 
those in which there are no bony jirominenccs on the inner margin. 
When the scaphoid is partially dislocated, the inner edge of the plate 
may rub against it and causes pain. The plate should never he used 
when rigidity is present, as the foot cannot adapt itself to the support. 
T'he deformity is first reduced and the foot made flexible, and then 
the jdate can be used. 

♦ Whitman ^ gives the following directions for the manufacture of his 
valgus plate : — 

“The patiottt is seated in a chair opposite another chair, somewhat 



Fic. r»IO. ModolliTii? a Wliitiruui’s Braro (Valjjus Platt?) for Flat Foot, Tlu* Po.^iliini of 
tlu! Foot Ijcfoiv the Plaster ilouhl is taken. The Foot rests on its Outer Bonh-r on 
the fiieliiied Surfac'e (Whitman). 


less in heiglit, on which is laid a thick pad of cotton wool, covered with 
a srjuare (4 cotton cloth. Then plaster of Pans is added to water until a 
mixture of the consistency of thick cream is obtained. The patient’s 
knee is now flexed, ami the outer side of the foot, previously rubbed 
with talc ])owdcr, is allowed to sink into the plaster which has been 
poured upon the cloth. The foot should bo slightly plantar flexed, and 
its tiansversc measurement should be perpendicular to the chair. It is 
an advantage to lift the foot, and to have the surface of the second 
chair so inclined that the highest side is towards the front of the foot 
(Fig. 040). This, together with the weight of the limb, will assure 
slight adduction. 'Fhe borders of the cloth are raised, and the plaster is 


I Yorl' Med. Jiec., Aiig. 31, 1907, \\ 3:13. 



702 


statk: deformities 


pressed against the foot until rather more than half is cohered (Figs. 541, 
542). As soon as the plaster is hard, it is removeil, its upper surface 



Fkj. r»U. - The* Lower Half of the MouM (Wliiinian). 

coated with vaseline, and it is tem])brarily replaced. The remainder of 
the foot is then covered with plaster. The two halves are then removed 



Fjo. 012. — The L|)j»Cfr Half of the Mould (Whitman). 

(Fig. 54‘1), again gieasod and bandaged together. Tlie interior is damped 
with soap suds, and it is then filltMl with plaster cream. On removing 
the shell a cast of the foot (Fig. 544) is seen, which, when properly 
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made, should t^and upright without inclination to one side or the 
other. 

“ In most instances it will be an advantage to deepen in the plaster 


A-*:' 
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rlG, — hojiai'iitiijg tlK‘ two S^'otions of the Mould (XVljitnuni). 

model the inner and outer segments of the arch, in order that the arch of 
the bviicc or plate may lie slightly exaggerated, especially at the iieel, so 




'M-' 



f 


ria. 511. — The Mould ri-jidy for the Oasiiug ( Whilnuiu). 

that the depression of the anterior extremity <»f the os calcis may bi 
prevented. IF the outer bonier of the cast is flattened by pressure, i 
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little plaster should be added to approximate to the norj['ial contour. If 
there is prominence of the scaphoid or head of the astragalus on the inner 
side, the plaster should be thickened in the model over these points, so 
that there is veiy slight, if any, pressure upon them when the brace 
is completed. 

Construction of the Brace or Plate. — The outline is drawn as 
illustrated in the diagrams 538, 539. Whitman uses best sheet-steel, 18 
to 20 gauge, but in England we prefer aluminium bronze, as it is less 
likely to rust. Whichever material is used, the sheet, cut after the 
pattern, is moulded on the plaster cast. The most common error of those 
who use the proper shape is the making the plaster moftld with the foot 
in the upright position. A c:ist mjide in this manner is from one quarter 
to one half an inch wider than when the foot is placed upon tlic side. 
A brace made on such a defective model is rather a comfortable support 
than one which not only restrains deformity, but also enforces an attitude 
in which cultivation of muscular ability can hardly be avoided.’' 

The last sentence expresses exactly the superiority of Wlritmarr.s 
brace over all other kiiids of support for flat Hoot. It supports the foot, 
and does not restrain its normal movements. In fact it increases their 
range. 

Before the patient walks, the inner edge of the sole and heel of the 
boot should be thickened. The result is that when he throws his weight 
on the outer side of the foot the 4,xternal p;u’t of the biace is pressed 
down, and the internal flange is lifted towards the inner side of the foot. 
It is in.stinctivcly drawn away from the pressure, and thus t()ward.s the 
normal contour. He cannot turn the foot outwards in walking because 
this causes discomfort. Ho i.s therefore compelled to keep the foot to 
the front. There is no arrangement so efficient. A .shoe which aids the 
plate in holding the foot in an attitude of slight adduction .should be 
made. 

It is not necessary to fix the ])race to tlxj .slioe, as it adapts itself to 
the foot completely and retains its position. 

In the most favourable cases the brace should be woiai from thn^e to 
six months, and if any symptoms of trouble reappear it must again i)e used. 

Other Patterns of Brace. — Sampson ^ turns np two outside flanges, 
one opposite the anterior end of the os calcis, and another about the 
middle of the fifth metaUirsal. Celluloid has been used by Max David. 
He says it is light and elastic, and docs not tear the boots and stockings. 
Lange uses a celluloid and wire plate. It is found by experience that 
the plates have to be remoulded and raised from time to time, the first 
alteration usually taking place at the end of a month. As the arch of 
the foot recedes upwards, the plate must bo made to follow it. 

Long experience in the use of Whitman’s plate shows that with careful 
after-treatment onc-third of the casc.swill bo quite relieved within a year, 
onc-twelfth will gain no benefit, and of the rest it may be said that they 
are considerably helped. 


^ Arner. Medicinet Jan. 1902. 
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Treatment y Severe Cases — Rigid, Spasmodic, and Fixed. — 

It is quit (3 useless to attempt any treatment by the above appliances 
for a rigid deformed fpot. Rigidity must be overcome and the 
deformity relieved first. Happily treatment is very successful. 

In slighter cases the spasm yields to two or three w’^eeks in bed, 
followed by passive inversicm exercises (Fig. 545), massage, and 
the use of malleable iron splints or adliesive plaster (Fig. 540) 



Fio. .545. — Forcilthi Aaihictioii of tl)C Foot Twisting'’ the most imiKntJint 
Manipulation in th« Treatnieut. of “Stiff" Feet (Whitman). 


arranged so as to maintain the foot in the varus position. This 
is a. tedious business, and valuable time is lost whicli could be more 
profitably devoted to the after-treatment of operative methods. 

Operative Treatment. — Some surgeons tenotomise the poronei, 
blit the experience of my friend Mr. Robert Jones, and of most of 
us, lias been that with siniplo tenotomy the spasm invariably 
returns when weight is put upon the foot. Acting on a suggestion 
'f his, the author adopts the following procedure : — 

By the open method an inch of the tendons of the peroneus 
VOL. I 
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loiigus and brevis is excised, and by the subcutai|[eous method the 
extensor coiumunis tendon is severed. In a\l cases he forcibly 
redresses the foot. Under an ameathetic ij; is thoroughly manipu- 
lated, and again and again forced in all directions to the full extent 



Fw;. ylO. — Tlir Motliod of ap^ilyiiif? Ailljosive I'laster, after Twistin;^%'’ t.*) support 
tlie K<iot in (Wliitnuin ). 

of its normal mobility. This may be done eitlier with the haiid.-i 
or the Tliomas wrench, or over the edge of a wooden wedge. U 
the tendo Acliillis is shortened, it sliould be divided. 'When all 
the deformity is (juite overcome, tlic foot is iixed in plaster 
of Taiis in a position of complete varus, with the outer bordci 
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f the foot iiiHlie same plane as the leg, and at an angle 


ot 90 . 




'Ihe after ])ain is sliglit, wliilst that due to the original condition 
is entirely relieved. Some surgeons let the patient walk in two 
or three days in plaster. This lielps to correct the delbriiiity, 
accustoms the jiatient to the new posture, and permits of functional 
i(,‘-adapta.tion of structure. With Kirmisson we inefer to keep 
them in bed for ten to fourteen days to allow tlie articular irritation 
to subside. 

'I'lic duration* of tlie plaster stage is usually three to six weeks. 
It must be removed once during this time to allow a brace to be 
modelled to the foot, and then re-applied. After the plaster stage, 
treatment is curried out by nuians of the Whitman brace; exercises 
and manipulations .are used ; and it is imperative that the surgiMUi 
siH.‘S to the details himself, or the case will relapse, the usual cause 
being th(^ neglect of systematic mauipnlations. Ahiiost every 
Iviiid oi’ rigid foot will yield to tliis treatment satisfactorily, if 
pc)'scvivri*d in. 

Operations on the Bones. — They have Ix^cn designed for the 
rijlief of thosi^ leases in which ankylosis has occurrml. Tlu‘ |irescnt 
writer feels he must express himself with gi'eat r«\serve, ami the 
methods do not call for (.extended comment. Those which aim at 
llu; rmnoval of the depn‘s.sed head of the astragalus aTid scaplujid 
:in^ most un.satisfacUu’y afterwards. Ankylosis of these homes is 
ilillicult to obtain. Fibimis ankylosis will yield again under the 
iibnormal slatie conditions, and true bony ankylosis is exe.essively 
one. Afetbods of wiring and plugging the Ixmes together have not 
proved satisfactory, and the proccxlure Ims lx.‘en abandoned. In 
Juiy ease it is evidmit that functimnd ennj is iiin»ossible. Some of 
t he procednrc.s wbieli have been advocated arc as follows : — 

The Supra-Malleolar Osteotomy of Trendelenburg. — Tliis is 
a particularl/ illogical procednro. It leaves the original deform- 
ity ([uite untouched, and seeks to comptuisaLe it by producing a 
^(‘('oiid deformity in the o}»posite direction biglier up. Hap|>ily 
tlie operation is now abandoned. 

Astragalectomy. — Tlic futility of astragalectomy in tliese cases 
iiiust be a])parent to all. 

Gleich's Procedure. — This procculure, of advancing the 
tuberosities of the os calcis, does not commend itself to surgeons. 

We, need waste no more space on tliese matters, ns the coii- 
dderation of the cau.ses of ihit foot will teach ns that it is of 
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no use further weakening the inner arch by |^ablatioii of any 
part of it. 

Tendon - Grafting. — The following ^ procedures have been 
carried out : — Shortening of the tibialis posticus by Holla and 
Francke ; union of the tibialis anticus to the under surface of thi? 
first metiitarsal bone by Francke; part of the tendo A chillis has 
been grafted into the tibialis posticus by Nicoladoni. The cases 
operated on by this method have not been suHicient in nuinlxu' to 
enable us to form any general conclusion on the subject. 

In conclusion, it may be said that the term “ tfiit foot/* although 
sanctioned by long usage, is objectionable because it is not always 
accurate, neither is it sufficiently comprehensive. What we have tu 
deal with in this condition is a weakness of tlie mechanism of the 
foot, wherel)y the normal relationship of the leg to the foot is altev(‘d. 
Any treatinent wliich fails to recognise this fundamental point will 
be unsuccessful. 



CHAPTER XV 


S^ATtO DEFORMITIES OF THE TOES 

Ihinioii (Halluj- V(d[)us) --Vathoyaiy^ Symptoms, and Siyns — Trcatmant, Palliative 
and Operative — Hallaj' Ritjidus, Flexus, and Extensus — Hallnx Vavus — 
Contraeted and Laterally Deviated Toes — Acquired Hammer Toe. 


Hallux Valgus (Bunion) 

Synonym — Hallux Er.trorsus. Tlui affection is more pro}.)erly 

called Hallvx VaUjns. 

'Tiik projMjr direction of tlie great too in persons who go barefooted 
is in slight adduction, and in walking the too becomes more 
jiddiicted and somewhat Hexed. Abduction of the toes is an 
iirtilicisd condition. It arises from the wearing of boots and is 
exaggerated by the demands of fashion,^ 

Hallux valgus (Figs. *547, 548) is a fashion deformity. It is 
iMcre frecpient in women in the higher social ranks, and is seen 
l»iirticuhirly in dwellers in towns. 

Pathogeny. — lletiont researches show that the pathogeny of 
liallux valgus or abducted great toe, and that of valgus or abducted 
loot, largely overlap. It is difficult to keep the two separate. 
I’liree excellent pamphlets on this subject should be referred to.“ 

' K. TI. Uinlford, 'Trans. Anier. Orth. Assoc., 1902, p. 323, f^ives :hi o\ce]K*nt 
X-ray of the foot in the hoot, sliowing tlic olfect of foot-wear in proilm iii;:; hallux 
valgus. 

2 “Piojier Foot-wear,” by John A. Sampson, Johns Uupidns J/ospital Bulletin, vol. 
>oii. No. exxx. ; Whitman, “Study of the Weak Foot,” iV. V. H/cd. Bcc., Au". 31, 
i907 ; Hoifuiau, “Foot-wear and the Feet.” In the last paper are nunierou.s 
I ' autiful illustrations sliowiii*' the undistorted feet of a child, a boy’s foot without 
oiy shoe-deformity, the extent of tho voluntary spreading of an infant’s toes, and 
Umi |ihiiitar surfaces of the. foot of a Philippiuo. Iloirmaii also gives illustrations 
*'>oni the statues of auti(|uity in which tho normal adducted position of the great 
to( is shown. Tie then passes on to show the effect of interchangeable stockings 
'i producing abduction of tho great toes, and illustrates by numerous outlines and 
i holographs the elfects of boots in producing bunions and hammer toes, 
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Hallnx valgus causes the patient to push fhe foot off the 
ground from tlie inside insUiad of using the proper hcel-and-to(‘ 
method of walking. This sets up abduction of the foot and Hat 
foot. Still, in many cases the abducting boot is the cause of both, 




Two views of a case of Hallnx Valgus and Bnnioiis. 

and tliey may arise pari paAim, Again, Hat foot by lengtliening 
the foot causes crowding of tlie toes and hallux valgus.^ 

^ III lioots where the soles curve up towards the toes tlio "rent toe is held conslantl} 
ill a position of extension or dorsiilexion. Now, with normal extension tliero is always 
some valgus. It therefore folhiws that, if the toe is uonlinually held dorsiflexed, 
increased abduction must follow. 




PLATK XWII. 



Ski:i-i .‘iiii ol lo.it ill .-IiMi*. IViMii .1 r;i-f t.l’ Jl;»IIn\ slmwiii;^ how 

till* mT ;i ih*' ili'Toi iilit y ( fha'lfonl .-iijil Luvcll }. 


7Vi J'lK • /«';/'■ ^ 1 ^ ■ 


711 


CHAP. XV I^STATIC DEFORMITIES OF THE TOES 

The faults yiost common in the boots of people who have 
hiinionsare: — 

1. InsulUcieiit room# in the n])per over the big toes. This is 
very usual in English-made boots. 

2. Tlie convexity of the sole of the boot downward keeps the 
great toe extended, and even hyper-extended, which favours abdue- 
lion. With the toe in such a position the wearer “ rocks off’ the 
to(5 histead of using the flexor muscles of the toe. In a normal 
foot Ilexion and abduction of the great toe are siniultaneous. 



Fi.j. Flu. 5r)0. 

A rnjiloiuinaiit Foot-Wear ami its FnevitaMr EHeot. Tho Sli.'ipe of the Feet 

conforms to tliat of the Hoots (Phil, llollmaii). Note the Hallux Wali^us. 

2. Soles* of boots ttru also convex (•xternally IVom side to side, 
<ind this favours descent of the great too to tlte lowest and median 
[portion of the sole (riate XXXI L). 

4. High heels, besides intensifying dorsiflexion, cause the foot 
!o slide forwards, with crowding of the toes and more deviation of 
die great toe externally. 

r>. Boots with convex inner edges naturally push tlu* groat toe 
'Mitward. 

Symptoms and Signs. — The feature of the deformity is dis- 
i'lacement of the great toe outward, with [uomiiumce inward of 
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the base of the proximal phalanx and head of tl^ first metatarsal 
bone. Hut the deformity is not limited to ilie mctatarso-phalangeal 
articulation. A considerable deviation outAvard takes place at tlie 
iiiterphalangeal joints also. If the feet are placed side by side*, the 
curved axes of the great toes are well seen. As a. result, the 
extensor proprius pollicis tendon is gradually displaced outward and 



Fl<}. .551. OutliiH S of Avcr.'ige Feet sind Fool.-\Vc.ar. Tlie liiuvs .show the outline.s I'l 
the feet ; Uie ilotted oiie-s the outlines of the ImkjIs worn on Cio.se feet (IMiil. 
llolfuuin). 


form.s the chord of iiii arc. It also becomes gradually shorteiu'd 
and perpetuates the deformity. 

Over th(‘, prominent portion of the base oi’ the proxinad 
phalanx and head of the first metatarsal tlie bone gradually 
liecornes bypertrophied, and a thickening of tlie soft tissues arises, 
in which ultimately a false bursa is d(3veIoj)(*d. This becomi's 
inllamed and sometimes suppurates. We have seen extensive 
cellulitis of the foot arising from neglected bursitis. 
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A subluxat^on occurs as a result of the displacement, so that 
the internal lateral ligament is stretched. In some cases it 
is thinned, more oftefi it is thickened, and occasionally it is 
perforated. Through the aperture the cavity of the false bursa 
communicates with the joint. The external lateral ligament is 
shorter and thicker than normal. The tendons of the muscles 
inserted on the inner side of the base of the first phalanx are 
lengthened, and that on the outer side is shortened. The joint 
itself is usually in a condition of dry inflammatory arthritis, which 
is often mistaken for rheumatoid arthritis. Indeed, the latter 
condition lias been held to be a predisposing cause of bunion. 
But many patients who have bunions, with creaking in their 
great toe joints, show no other symptoms of rheumatoid arthritis. 
Still, both it and bunions are very common conditions, ami it 
is not surprising that they sometimes co-exist. 

'l.'he inner side of the head of the metatarsal bone is hyper- 
trophied ; and there is frequently seen a groove where the cartilage 
is thinned. A similar appearance exists on the inner edge of the 
base of the first phalanx. TJie inner enlarged edge of the base of 
that bone can be distinctly felt thrtmgh the skin, forming a definite 
bony prominence. Vressure over this spot gives pain, which is 
caused liy squeezing of the fibres of the anterior tibial nerve 
between the finger and underlying portions of bone. JMany patients 
with bunion complain of pain at the outer as well as the inner 
side of the joint. Tlie former is due, we believe, to nipping of the 
nerve fibres between the bony outgrowth on the base of the first 
phalanx of the great toe and the side of the first phalanx of the 
second. After the operation of excision of the head of the first 
metatarsal bone, we have occasionally had patients (jomplaiii of 
[Kjrsistent pain between the first and second toes. We have taken 
tlie precaution, tlierefore, of nipping off the prominent outer side 
of the base* of the first phalanx, and the result has been entirely 
successful so far as pain is concerned. 

When corns develop on the bunion they are extremely painful 
and often of large size. Tii one patient, from whose foot w'e 
<\isseeted out a large bunion witli a painful corn on top of it, we 
found on subsequent section of the part removed that the corn 
x tended through the whole thickness of the bursa, nearly an inch. 

In most cases the surgeon’s attention is not called to the 
^ oiidition until pain, swelling, and redness compel the patient to 
a)ek his advice. As the great toe is displaced outwards, it rides 
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Fh:. -A Tot’-Posl. 

lor Hallux Valgiis, and oftt-n 
impossible to wear bi’cause of 
the pain it causes. 


over the second toe mid depresses the second and /vliird phalanges, 
so tliat hammer toe complicates the deformity. Flat foot is almost 
invariably juesent with bunion. 

Treatment. — In slight eases reliet can be obtained by ordering 
a proper boot or shoe. Whitman^ says 
that the sole of the boot should be 
strong, and be slightly thicker along 
the inner side, so that the sensitive 
joint may be inclined away from the 
upper leather. If reference is made to 
pp. 672 - 6 To, when*, faults in the boots 
worn by people witli bunions are de 
scribed, the details of proper shoes emi 
be readily inferred from the text. 
Fatients must wear light and left* socks or stockings, with a sejiarate 
compartment for the big toe. Morning and night the toe should lu* 
drawn inward several times so as to ensure methodical manual 
correction, and at night a wedge of cotton-wool is worn lietvveen 
the first and second toes. Attention is paid to the conditii.ui of 
the longitudinal or anterior arcWes, and they ought to be properly 
supported. 

With reference to toe-posts in the lioots (Fig. 002), the writers 
experience InivS not been satisfactory. Uidess extreme care is tak<‘)b 
the skin of the first interdigital space , 
readily becomes initaterl, and the 
patient di.scards the a[)paratiis with 
disgust. 

Warious forms of bunion splints (.see 
Fig. 0 0/1) are recoinmended, but very 
often the part is too tender and in- 
(lamed to liear any pressure. An excel- 
lent arrangement for tliese cases con- 
sists of a leather ca}» or tliimble fitting 
over the great toe, secured by a tape 
which passes along the inner border of 
the foot and round tlie heel, and term- 
inates in an elastic insertion which is fastened to the outer border 
of the foot by strap])ing. Wlien the patient is unable to afford 
a special apparatus, a wedge-shaped pad fixed between the toes 
is of service ; and the first tot*, may lie separated irom the 
* OrthopfMc Surgery ^ 3 rd lul. p. 741 . 



^41 T'- 
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10. TiyS. — Spi iu" fur ihe Tiv.'it incut 
of Huiiioii. A, Loat.hcr Haii'l 
arouml Heol ; li, luslcji Slr:i]»; 
( t, Steel Spring *001 A port urn in 
it, so ;i.s toaviiid pressure, ou most 
prominent jiart of Iiunion ; 1>, 
Strap, wliieli pas.se.s eiroumfei- 
eiitially roninl (Jroat Too. 'fin; 
oiVoet of the Spring is to draw 
the great toe inwards. 
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second by ])as{?jjiig a piece of strap])ing round it, and fixing the 
othiir end of the strapping oji tlie inner side of tlie heel. Sonio 
j>atients (;an wear spHiits of celluloid or rubber. In every case 
th(i greatest care must be taken to S(!C‘ that tlie lioot is snlliciently 
broad to aecoininodate the foot and the corrective apjiaratus. 

Operative Treatment. — The numlier of operations wliicli have 
l>een performed for bunion i.s considerable, but few of them deserve 
extlLUided notice. IJemoval of tlie false bursa alone is useless. 

In cases of moderate severity the writer cliisels off the prominent 
part of the head of the lirst metatarsal bone, divides the ligaments 
and tlie extensor proprius ])ollicis tendon, and replaces the plialanges 
in j)osition. Many surgeons n^eonimend cuneiform resection of the 
lirst metatai'sal bone. Tlie liase of tbe wedge should be inward, 
and iiH'liidci the pi'ojecting ])oi;tioii of tbe bead, if radiograms show 
such a ]irojection to be at all marived. 

In those cas(‘s wlieni tbe head is greatly hypiutropbied, the 
displacmuent of tlie phalanx is extreme, and the symidoms of dry 
aril iritis an? much marked, we excise, completely the liead of the. 
metatarsal bone, taking care to remove the lu’ojecting spur on the 
outer side of tbe first plmlanx. In all ease.s, too, we remove the 
si‘sauioid bmies also, as ex})erieuce shows that the pressure of the 
anterior end of tlu^ remainder of the lirst metatarsal bone on them 
smiK'-tinies causes pain. They can easily be dissected out, and their 
nvmoval oceasions no sijhsequent inconvenience. The irnpoi’tanee 
of the iiitei -sesainoid pad is considerable. In tbe majority of 
ease.s where reinoN al of tbe bead of the metatarsal bone is done, 
this ]iad, composed of librous tissue covered by synovial membrauo, 
i.s seen to be acutely inflamed (Fig. 000 ). It is swollen and dee]) 
red. As tluj bones a])pvoximate after the operation, the under 
surface of the distal extremity of the metatarsal bone exactly 
imiiinges upon it, and at ea(;]i step a stab of pain is felt. V. 11. 
Mayo recouimeuds that tbe luirsa. be interposed between the joint 
surfaces after excision of tlie liead. Section of the extensor 
])n)])rius pollieis should al.«:o bo combined with this operation. If it 
is left intact, the author has observed on several occasions that it 
b(jcomes contracted, and causes dorsiflexion of the great toe. 

When th(i wound is closed, a wedge of gauze should be placed 
oetween the first and second toes, and in order to secure subsequent 
movement the great toe is to be flexed and extended ])assiv('ly from 
the sixth day onwards. From the fourteenth to tbe twenty-first 
'lay the patient is able to walk about witli a painless movable 
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joint. Inasmuch as the intact first metatarsal boi^e is an integral 
part of the arch of the foot, it is necessary for these patients 
to be sup))lied with a valgus plate for walking. The latter is 
prolonged forward on the inner side, so as to give increased suppdrt 
to the inner longitudinal arch. 

Itemoval of the heads of the first metatarsal bones for bunion is 
a most successful operation, provided that the details we have 
alluded to are carried out. On two occasions we have opera?ted 
with tliis object on both feet of dancing masters, and they liave 
been able to follow their profession suliserpiently without ]jain or 
inconvenience. 


LlTKIlATUllK 

III addition to tlie articles quoted on hallux valgus, or bunion, relereuccs 
are found in the works td Liining and Schulthess, Max David, Bradford and 
Lovett, Whitman, Moore, Kinni.sson, Berger and Banzet, Keetley, Jackson Clarke. 
Some of the references to recent literature are a.s follows : — 

Dkluet. Hallux Valgus, llev. d’orthop., 1890, p. 221. 

Stkele. Trans. Am. Orth. Ass., 1898. With discus-sion. 

(tOi.dthwaite, Cook, Saihe, Bradford. Trams Am. Orth. Ass., J899, p. 212, 
and 1902, p. 323. 

RoErKE. Deutsche Zeitschr. f. Ohir. lid. 71, Heft 1. 

SoisON. Bull, et inein. de la soc. de chir. de Paris, 1901, No. 1. 

W. J. Collins, Lancet, Apr. lo, 1899. 

Elms. Lancet, Apr, 29, 1899, j). 1 l5o. 

Jackson Clarke. Lancet, Mar. 3, 1900. 

Poland. Lancet, Mar. 3, 1900. • 

Brit. Orth. Soc. Trans., 1900, with diseiis-sion by E. ^luirhead JJttle, (\ B. 
Keetley, A. F. Blagg, and the author. 


HaLI.UX lilGIDLLS, JIaLLUX FlKXUS, and JlAId.UX K.XTKxNSPS 
Synonym — Painful great toe joint. 

These conditions are closely allied. In the earlier stages 
flexion or extension of tlie great toe causes pain. In the lat(,‘r 
stages all movement is restricted, and the toe ivS rigid. TIic late 
Mr. Davies-Colley stated that in advanced cases the deformity 
consists of a forced flexion of the proximal phalanx of tlie great 
toe from 30 ' to GO'", and in some instances tlie second phalanx of 
the toe is held rigidly in tliat po.sition. Our experience does not 
confirni this entirely, Oencrally tlie first phalanx is held rigidly 
in a line with the head of the metatarsal bone, while the second h 
more or less free in its movement. 

Symptoms. — Tlie head of the metatarsal bone is often 
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enlarged, and there is at times some lipping of the cartilage at 
its inner and lower aspect, in the neighbourhood of the sesamoid 
bones. Tliis is a point of importance in the pathology. Movement 
irlay be limited either in the direction of flexion or of extension, or 
lost altogether, and any attempt to elicit it causes extreme pain. 
Ihirning or throbbing in tlie joint is felt on standing or walking. 
The deformity is commonly seen in association with flat foot. 

** iEtiology. — The affection is more common in males than 
females, and occurs particularly from twenty to thirty years of age. 
Some cases are distinctly traceable to injury, as, for example, 
(jatching the great toe against some obstruction, or kicking against 
a stone, and patients trace it to walking on a rough mountain side 
over loose stones. The origin of other ctises is found in a conibina- 
lion of flat feet and short boots. The toe is forced into the narrow 
part of the shoe, and is subjected to lateral and longitudinal 
])ressure. It is therefore cramped in its movements, and the joint 
becomes the seat of lra\nuatic artliritis. 


Pathology. — Tu nearly all cases the head of the metatarsal 


bone is enlarged and 
the articular cartilage is 
eroded in places (big. 
0 0 4); and certainly in 
advanced cases hyper- 
trophic outgrowths form, 
around the edges of tlie 
articulation. In all the 




easiis we have operated 
u|)on we have not only 
noted this condition, hut 
also one constant appear- 
ance, namely, hyper- 
trophy and ‘inflammation 


Fig. .554. — Two drawings from a case of ITallu.Y Kignlns 
stowing EniMous in the Oartilag** on llu*. under 
surface of the Hea<l of the First Metatarsal Itojje. 
In A, the less advanced condition, a single erosion 
is seen, which corresponds with the. iiillaiued inter- 
.sesamoid |»ad. In B the ei‘ode«l condition is more 
advanced, and a second erosion is appearing. 


of the small synovial pad between the sesamoid bones (Fig. 555). 


This explains the constant tenderness which is felt on pressure 
on the sole of the foot over this spot. Tlie inflamed pad is 


l)artieularly well marked when hallux Hex us is present, ond any 
attempt to extend the phalanges causes pressure on the inflamed 
area. The rigidity of the toe is therefore at first reflex, hut later 
it becomes fixed and ankylosed by the bony outgrowths. 

Treatment is the same as that for hallux extensus, and is 


described on tlie following page. 
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Hallux Kxtensus 


This iitVectioM is usually due to reflex contraction of the 
extensor proprius pollicis tendon arising Ironi irritability of the 
Joint, and later from periostitic thickening around the joint. As 
this becomes greater and the joint imm', painful, tlie toe is rigidly 


held in the extended ])osition. That the 



Fi»!. ar>5.- - A sktadi }ty Mr. E. Ilork of the UiidHr 

Siufiicti of the Hcail of tin* First M«.*tatars;il Eoiie, with tlie 
Si suiiohl BoiifS, iVoiii a Cast* of iiallii.x llighliis, n|HM'at»:(l 
on l*y tin; author, ami >howin{< : 1 ainl r>, tho Se.saiiioi»l 
Hones ; on '» jui Ero.'^ion is set-u ; 2 ami 8, tlm (hit of 

tin* Thickem-d (.hipsuh^ of tin* Metatarso-l’halaiignal .)*>iiit ; 
•i, a Synovial Site on tin* lum.T Si<h* of tin* .loiut ; 1, tin- 
I'liih*! Siirfaot* of tin.' Mclalarsal lli-ai]. iiim-h fioili-il ; 7. 
thf* Knlarjftsl ami Inflauu'd Int«‘r>«.'.''amoi<l Fa«l. Tin* infmior 
jiart of tin* (.apsuh* of the joint has i»ci*n laid oprii hy a 
iiiodian antf‘i' 0 -pi)Sti*rioi- incision, passim; nearly mitlwav 
between tin* si-sanioid I'oncs, and tin* soft parts liavi* In-i'ii 
tamed inwards ami outwards. 


conditions of extension 
and rigidity art^ re- 
tlex*at lirst, is shown 
hy the frtuhlom of 
movement under an 
ainesthetic. Jn 
nion* advanciHl ca.ses 
the joint hecoines 
partiidly ankylosed 
hy periertliritic and 
ditliritie bony (.»ut- 
growtlis. The s\ n- 
ovial imnnhijuic is 
usually inllaiiMMl 
and liypertrophied. 
Kring(‘S form at tin* 
edg(‘S of tlKoirticnlar 
siirfjices, end later 
there is ei-osion nl' 
ejtrl age. 

Treatment. — 

in all cases the 


patient is to he pro- 
vided with a jiroper shoe, and flat loot should lx* attended to. 
Pressure must bo taken off tin; joint by wedging up thf. inner edgt^ 
of the sole and lieel, and phudng a bar or thickening behind the 
heads of tlie metatarsal liones. 

In many instances stra])ping of the affected joint with 8(x.)tt’s 
ointnienl:, and frefpient liathirig with hot water, ibllowed hy the 
ap[)licatioii of liniment of iodine, will give, ihdief. If these measures 
fail, or if the joint is (ivident.ly disorganised hy arthritis, extasion 
of th(i liead of the metatarsal hone ought to he done, ami particular 
care must be taken to excise the .sesamoid Ixmes, because of tin; 
inllamed |»ad of hypertrophied synovial meiiilaane. 
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Hallux Varus, or Piokon-Toe 

This (hilbrmity is ^frequently met with in eongenitul eqiiino- 
viirus, ami persists aft(‘.r vtjctiii cation of the foot. It vaiies in 
extent, and the angle of displacement may ho 45° or more. 
Anderson, in “ Contraction of the Fingers and Toes,” Lancet, vol. ii., 
1891, mentions a case in which the angle was nearly 90 '. 

In a few of the congenital cases, altliongh the feet and legs 
themselves jire»in good position, yet the inner band of plantar 
fascia is found to be contracted. Section of tlui contracted band is 
occas i 0 n a 1 ly I'er i u i red . 

Ivotation inward of tlie great to<*s and feet is associated with 
Ixnv legs, genu valgum, and that variety of coxa vara in which the 
m‘ck of tlui femur is concave anteiyorly. 

Treatment. — When the condition is not secondary to deformity 
elsewhere, the outer border of tluv sole of the boot may be raised 
slightly- -about f inch. And if this is comliincd with fip|)ropriate 
ex(ircises the oondidori soon disappears. S^unetiines it is necessary 
to advisii apparatus of a simple typje, .such as are used in the after- 
lieatment ot congenital club-foot, with the object of liolding tlui 
feet in prop(M’ po.sition. 

A degree of ])igeon-toe is physiological. It is t>nly the 
marked deformity which calls for treatment. 


(.'ON'L’R ACTED 'fOES, AND TOI 

Wlien these conditions are met 
(congenital or paralytic origin, they 
the feet into Ingots too small. As n 
being eitlu'r criimjded, or twisted 
laterally as# well, so as to over- 
ride one of the neighbouring 
digits. (Jorns and bursa> often 
form, and cause much discomfort. 

Treatment. — Naturally the 
tir.st point to receive attention is 
the f<jot-wear. Unless patients 
are sensible on this point, it is 
useless to procaMxl further. In the 
gradually straightened by frecpient 


ss Deviated Latekali.y 

with, and are not traceable to a 
are invarialdy due to sqiuH'zing 
> ruh‘. all the toes are defornu'd, 



Hi. 556. — Li*:itlK*r Solo - Plate. A, tho 
n:uul fits iirouml the histop ; H, 

Elastic .Bands j):issinjr aiound tln^ 'I’oes, 


earlitjr stages the toes may be 
manipulations, and a leather 




720 


STATIC DEFORMITIES 


/ 


SEO. lit 


sole-plate (Fig. 556) worn at night. In severer cases, section 
of the flexor and extensor tendons and lateral ligaments is done ; and 
a remodelling arrangement, such os the half-leather sole-plate, is 
used for some months, both in the daytime and at night, the toes 
being passively straightened several times morning and evening. 

Acquired Hammer Toe is described on pp. 6 2-3 6 7. 



CHAPTER XVI 


MORTON’S DISEASE AND ANTEUIOlt METATAESALGIA 

TiJihiS and Varieties — Mortoids Disease or Mdatarsal NeuraUjin^ Causation — 

Si/mptonis^ Datholofjy, IHaynosi'tj Prognosis — liijid and Non-Rigid Forms of 

Anterior Metatarsabjia — Treatnunt^ Palliative and Operative, 

'riiKKK arc several varieties of anterior nictatarsalgia. We are able 
to clifrercutiate at least two classes : — 

(A) In which displacement of one bone only takes place in 
llie anterior transverse arch. Examples of this are — (1) Typical 
Morton’s disease, where spasipodic pain is focused around the head 
of the fourth metatarsal hone; ^2) Depression of one of the 
metatarsal heads, not tlie fourth, comprising a part of the 
anterior arch. 

(B) In whieli the whole anterior arch is depressed. In (1) 
tliere is dejiression of the entire anterior transverse arch, and the 
Ijones are held ligidly in their abnormal positions; (2) Depression 
of the anterior arch witliout rigidity. 

All these have one factor common in their production, namely, 
the use of unsuitable hoots. 

Morton’s Dihkask, oh Mktatarsal Nkuralgia 

(A) 1. Tlie pain is .situated about the head of the fourth 
metatarsal bone. Its eavusatiou is variously ascribed by patients. 
Instances are the following: — A gentleman, who played cricket a 
great deal, had been frequently struck by the ball on the dorsum of 
tlie foot. In addition lie wore narrow, pointed boots. Another 
patient had, wliilst wearing indiarubber shoes, trodden upon a stone. 
V third had knocked his foot against a stair, and felt something 
click about the head of the fourtli metatarsal bone. Some have 
experienced the pain for the first time in rapidly descending a 
mountain side, and from others no history of any strain or wrench 
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can be obtained. One point in the liistolry of man]/ patients is that 
they feel a click about thoir toes and the pain corned on immediately, 
winch can only be relieved by removing the boot and acutely 
flexing the affected toe. How closely the incidence of pain is 
dependent upon foot-wear (Figs. 557, 558) is seen by the con- 
stantly recurring statement : “ I get no relief till the boot is removed.” 

Symptoms. — The pain is paroxysmal, and from the first it is 
limited to the neighbourhood of the fourth metatarsal boue. Thence 
it spreads along the foot and up the limb. In many patients the 
suffering is intense, and it has l»een such that ‘■we have known 
patients to remark that ‘*they {ire willing to lose their foot in 
order to get rid of the pain.” In fact it is crippling, and they 
are often unable to wear a boot at all. After a time the pain 
becomes agonising, and is evoked by very slight causes. 

There may be no change to be noticed in the shape of the 



Fkj. 557. -A Tnuisvor?<f 8t*ctioii 
through the- of 

Metiitansal Hoiif.s (Anterior 
Metatarsal Arch) of a Normal 
Foot. 



F.o. 558. — A Similar Section, show- 
the Klfccts of Hail Foot-Wear on 
the Anterior Metatarsal Arch. 
Hie lleaii.s of tim "^I'liird ami 
Fourth Metahirsal Bones are 
(lisplucetl tiownwanl, and the 
Anterior Aieli is destroyed. 


foot. As a rule flatness is absent, and Very rrequcutly tlicre is no 
projection of the head of tlie fourth metatarsal bone in the sole of 
the foot. In other cases, however, this portion of bone is prominent. 
Sometimes a corn has formed iu the sole over the affected area. 
If the head of the fourth metatarsal bone is firmly grasped between 
the finger and thumb, pain begins ; also lateral pressure of the sole 
of the foot in the line of the heads of the metatarsal bones evokes 
the pain. , 

During the attack the appearance of the soft parts on the dorsum 
18 not as a rule altered, although the author has on several occasions 
seen the tissues distinctly red and puffy during the attticks. This 
has led those ignorant of the nature of the affection to diagnose ii 
as gout. Indeed, in many of these cases the patient will volunteer 
the history of gout or rheumatism, but the nature of the affection 
is not so. It is an alteration in the static relationship of the parts 
composing the anterior transverse arch. 

A patient, no matter where he may be, must at all costs remove 
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the shoo when the attack comes ' oh. He flexes and extends the 
foot flihd toes ahd nibs the part. The pain gradually goes, and its 
cessation is often synchronous with a distinct click, as if a sub- 
luxation of the fij:st i)halanx from the metatarsal head had been 
reduced. 

After the attack some soreness is left, and the patient is more 
or less at ease until the next spasm is evoked by putting on the 
shoe and walking, ‘ 

In several cases the writer has seen a peculiar twist in the 
foot. That patt anterior to the tarso-metatarsal articulation is 
drawn inwards so that the base of tlie fifth metatarsal bone is 
exposed to the pressure of the boot, and there is constant pain (it 
that spot. Pressure liere gives rise to abduction of the head of 
tiui fifth metatarsal bone and stretching of the ligaments con- 
necting the heads of the fourth and fifth bones, so that there is 
excessive mobility of their heads, and at some part of the arc 
of motion the digital nerves ir their articular branches are 
compressed. 

iEtiology. — Of all form?} of metatarsalgia, Morton’s disease is by 
iar the most (common, in the proportion of al)ont ff)ur to one. 

It attacks women more than men, probably because they use 
narrower shoes and higher heels than men. The affection appears 
in middle life, and is scarcely ever seen before the age of thirty 
years. It is met with more often in private than in hospital 
practice ; and it is comparatively common in pregnant women. 

Pathology. — Morton’s explaiiatioii of the affection is as follows : 
■—The heads of the first tlii'ce metatarsal l)ones are nearly in a 
line and less movable than the remaining ones. ’J'he head of the 
fourth is a quarter of an inch behind that of the third, while the 
fifth is nearly half an inch behind the head of the fourth. 
Between tlie heads of the fourth and fifth, l>ranclies of the external 
plantar nerre pass ; wliilst the anterior extremity of the fifth 
metatarsal, and, to a less degree, the fourth, is very mobile. When 
the transverse arch is compressed, the head of the fifth metatarsal 
bone and its proximal phalanx come directly into contact with the 
head and neck of the fourth metatarsal bone (Plate XXXIIl. Fig. 2), 
iin^therefore the nerves ai-e compressed. Gold th wait points out 
itat in iiiauy cases the first phalanx of the little toe is pressed 
against the head of the .fourth metatiirsal bone. 

Whilst admitting that Morton’s explanation of pressure on 
nerve-fibres is partly correct, yet it is difficult to see how the 
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Fjo. 509. A Transverse Seetiou of the 

Foot acro.ss tlic Heads of the Meta- 
tarsal Hones, sliowiiig tlie Anterior 
Metatav.sal Arch (Jones arnl Tubby). 


trunks of the digital nerves can be irritated. In the 

Annak of Surgery y September 1898, Mr. Uob(3ri Jones and I 
published a paper in which we showed by the examination of 

transverse sections of frozen feet 
that the exact position of a coni- 
municating branch between the 
internal and external plantar nerves 
is beneath the head of the fonrtli 
metatarsal hoiw ; tlierefore if thivS is 
depresseil the nerve must become, 
irritated, bniised, or compressed. 

It is striking to observe, how- 
ever, tliat in many cases patients 
complain not so mncli ot ])Min in 
the soles of the feet as on tin? 
dorsum. Therefore in tyjacal cases of Morton's disease, wliile we. 
admit that the jxiin is due to pri^isure on the digital nerves or their 
branches, yet the exact site of pre.ssurc is 
variable. In some instance.s it is certainly 
due to irritation of the communicating l)rancli 
before mentioned. In others it may be thie 
to compression of the capsule of tlie hmrth 
metatarso-phalangeal articulation and its small 
nerves, ]>rought about by its being overridden 
by the base of the first phalanx of the fifth 
toe. Whitman, instancing parallel cases in 
the hand, says,' “ J f the metficarpal bone of 
the little finger is made to override the fourth, 
lateral ])ressure causes pain, usually of a more 
acute character than at the other joints, 
because the opportunity for direct pressure 
is more favourable. If firm pressure is made 
upon one or other side of the liead of the 
depressed metacarpal bone of the dorsiflexod 560. - Diagmm .siiowing 
finger in the palm of the hand, a point of 



Morton's Disease (Jones 
mid Tubby). 


sensitiveness representing, apparently, the 
digital nerve can be made out. The same 
experiments may be tried upon the foot with like results, and they 
seem to make clear the mechanism of the pain of Mortoifs neuralgia, 
and^the lighter forms of discomfort on tlic front of the foot.” 

^ Whitman, Orthopedic Surgery/, 3rd ed. p. 724. 
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As a rule, if the plantar digital nerves are examined, no change 
is visible iu them, but in the course of operation for this condition 
tlie writer has twice sben the plantar digital nerves thickened and 
red ; and once not red only but swollen, intensely congested, and 
dark, tlius giving evidence of persistent neuritis. 

As the affection progresses, the pain spreads from its site of 
origin to the other digital nerves, but it is never so severe in them. 
Pre'ssure over the heads of the second and third metatarsal bones 
does not evoke, so * much pain as over the fourth. Therefore in 
Morton's disease pain spreads into other digital nerves from a focus 
situated about tlic head of the fourth metatarsal bone. 

Diagnosis. — The liistory of the patient and the cliaracter of 
tlie pain are absolutely typical But tlie condition is not so 
readily recognised as it sliould be, and patients are frequently 
treated for Jiiontbs or years for rheumatism or gout. In those 
cases of Morton's disease where yullinoss and redness occur over 
tlie fourth metatarsal head the idea that gout is present is perhaps 
not nil warranted. Still, the incidence of the pain, its peculiar 
chai’acter, and the r(‘jidiiie§s with which it can he started by 
appropriate manipulation, should render tlic diagnosis clear. 

In some (iases the pain has been put down to flat foot, although 
in man}' instances no Hat foot is pre.sent. Sometimes the reverse 
liapj^ens, and the longitudinal arches are bettor marked than in 
the normal. • 

Prognosis. — The affection is usually chronic. Occasionally, 
however, the symptoms may disappear spontaneously, and the author 
has known patients to say that a peculiar movement or click was 
felt in tlie fourtli toe, and they have not experienced the pain since, 
Tliis event cannot he relied upon. 

The treatment will he dealt with when we have discussed other 
varieties of j^iiterior metatarsalgia. 

(A) 2, Tn some instances, instead of the fourth metatarsal head 
being the centre of the affection, it is occasionally most marked 
aliout the second or third. One of them is prominent in the sole 
of the foot, and over it a corn develops ; while tlie joint itself 
is sometimes enlarged by exostoses. Irritating pain fre([uently 
accompanies the downward displacement. It is never so severe as 
ill Morton’s disease, and the chief cause of complaint arises from 
the tenderness over the corn and the false bursa which forms 
beneath it. 

We must now pass on to Class B. 
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(7>‘) DlOrRESSlON OF THE WHOLE ANTERIOR ArCH 

AVhitinan lias insisted upon tlie importance of recognising tlie 
part whicli badly-made boots or shoes take in producing dejiression 
of the anterior arch. Many boots are constructed, the under 
surfaces of which are convex downwanl in tin) autero-posterior 
direction, or “ rocker soles. Many, too, are convex downward 
from side to side. The effect is twolbld. 'fhe rocker ” sole 
causes dorsitlexion of tlie toes and depression and pushing down of 
tlie heads of the metatarsal bones. This is aggravated by wearing 
high heels wliiidi throw excessive strain on tUa front part of the 
foot. The side to side convexity has the effect of raising the iirst 
and fifth metatarsal lieads, and ejxuses the socoiid, third, and fourth 
to sink downward, so that the third and fourth become proiniiiont 
poinUs in the tread. Narrow l:u.^>ts increa.se the malposition, and 
they also prevent that freedom and play in the anterior arcli .so 
essential to its integriiy. In the normal foot, when it is off the 
ground, this arch is concave downwards^ and when Nieight is plfi(*.ed 
upon it the arch is temporarily flattened. It is ri'stored, when 
weight is removed, iiy its natural elasticity, wliicli is dependent 
upon free ])lay of all ^lortions of the front part of th(f foot. 

Now in soijie instances the depressed anterior arch remains 
absolutely rigid, and in others it is supple, but can be r(;])lac.ed witli 
the liaiid. We ha\'e, therefore, two varieti(‘s of gmim-al depression 
of the arch, namely, tli(‘ rigid and non-rigid. 

1. Tlif. This variety is seim in those instances 
where the tendo Achillis is too shoi t. The longitudinal arch is too 
Idgh, and the patient therefore bears excessive* weight on the front 
of the foot. In many cases of right-angled contraction of tlie 
tendo Achillis, and of the more marked degrees of talipes equinus, 
the height of the ln;el of the boot is gradually increased to make 
walking more easy, so that the abnormal condition of the anterior 
arch is thereby exaggerated. In many eases of paralytic talipes 
arcuatns and plantaris the toi‘.s are dorsi flexed owing to contraction 
of the extensor tendons, mid this malposition of tlie toes pushes the 
metatarsal heads still further downward. The rigid and spasmodic 
condition of tlie anterior transverse arch }>robably arises in these 
cases from pain. It should also be mentioned tliat some of the 
non-paralytic cases are distinctly rheumatic. 

Under the depressed heads a row of corns forms, whicli is 
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suggestive of the nature of the affection, and leads to inquiry into 
its cause. I'he pain differs entirely from that found in Morton's 
disease. It is neitlier spasmodic nor extreme, it is a dull ache made 
worse by tight boots, and is distributed over the whole arch, and it 
does not radiate so extensively. A good deal of it is due to painful 
corns, inilamed false bursa?, and the irritation of the nervo-su|>ply 
to the motatarso-})halangeal joints. 

* 2. The Ni)n~]il(ji(l Form of Deyre^ssed Arch . — This is synonymous 
with anterior lliit foot. The transverse ligament bracing the heads 
of the bones lias given way, jirecisely in the same way as the fibrous 
structures in tlio ])osterior part of the foot, and the anterior arcli 
is therefore lost; but it can be restored by passive maiiipiilation. 
(jrcnerally, corns arc absent beneath tin? heads of the bones, and the 
pain is not great ; in fact it is a njild type of metatarsalgia. 

Treatment. (A) 1 .and 2. — Of Morton’s disease. It is essential 
to remove pressure from the digital nerves and tlie branches of 
distribution ami the communicating trunks. It is found that if the 
bases of tin? metatarsal hones are grasped, the heads are separated 
somewhat; and a stri),) of adhesive jdaster iirmly applied in this 
situation oftc?!) gives relief.^ Hoots should be low-heeled, and fit 
closely around the instep. They are made broad in the tread so 
as to give plenty of room to the heads of the metatarsal bones, and 
the soles must be thick. In addition, the latter arc modified so that 
ill treading the weight is* brought b(*hind the heads of the metatarsal 
bones and not upon them. This can be done in various ways, 
(1) Just beliind the head of the fourth metatarsal bone a. piece of 
felt about an inch wide and as broad as the sole of the foot, cand 
from a (juartm' to one-half of an inch in thickness, with bevelled 
edges, can lie, fixed to the soh; of the foot with plaster. The sole 
of the lioot is hollowed out under the head of the fourth metatarsal 
bone so tlijt very little pressure comes upon it. (2) A more satis- 
factory arrangement is thickening the sole of the boot from a 
rpiarter to half of an inch just behind the heads of the metatarsal 
bones, so that no pressure is made on them in walking. (2) In 
out-patient piuctice a bar of leather, one-tliird of an inch thick 
with the edges bevelled, answers the purpose quite as well. (4) 

^ P>y separating the heads thus, one of three things hapjwns : eitlier yf, tlie impact 
of the fourtli iiictjitaiflal liearl is no longer on the communicating branch l)t‘twceii the 
external ami internal plantar nerves : />, The finer nerve-filaments between the heads 
are not compressed : C\ The main trunks of the digital nerves are not subjected to 
occasional srpieezing by tbo excessive movements of the fourth metatarsal bead and 
by rubbing against adjacent bones. 
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Sometimes a flat foot plate prolonged well forwards so as to support 
the metatarsal bones just behind their heads is useful. (5) Or a 
modified Whitman’s brace, carried forward aiid adapted to support 
the anterior metatarsal arch, is very ellicient (Fig. 561). In short, 
any measure calculated to prevent or to relieve the pressure on the 
heads of the metatarsal bones in walking is successful in mild cases. 

Jt is curious to note how simple are some of the methods which 
give relief. Thus, a medical man, who had suffered for several 
years, wrote to the author informing him that 
he had cured himself by using digitated stock- 
ings, and placing a wedge of cotton wool 
between the fourtli and fifth toes. 

However, in many cases all these palliative 
methods fail and operation is indicated. 
Particularly is this the ease when tlie disease 
lias been o^ long standing and the nerves 
have become extremely sensitive. 

In Morton’s disease the operation wliich 
succeeds is excisidn of the head of the fourth 
metatarsal '^bone. It is easier to excis(^ it 
from the dorsum than from the sole of the foot. 
In the worst type of casij we liave also excised 
a <|uarter of an inch of the plantar digital 
nerves. If the third or tlie second toes arc 
—A Hr, ice for An- painful than the fourth, we excise the 
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iniiicjites SI point bsiicath corresponding heads. 


the foui-th iiictsitari>o])li.‘il- 
angesilsirticulution, whids 
is elevsiteil in order to 
support the depressed 
irticnhition ( Whitinau;. 


{B) 1. Treatment of the (Jencrtdljj Dc^yemed 
Arch, — Wlien it is duo to right-angled con- 
traction of the tendo Achillis, or to the 
paralytic forms of talipchs arcuatus and talipes 
plantaris, the treatment is that of the primary condition (pg. .‘11 7,1)24). 
If, however, the depression of the arch is associated with rhenmatisni 
and contraction of tlie toes, suitable exercises of flexion and extension 
of them are prescribed, and pressure is taken olf the nu^tatarsal 
heads by means of felt worn inside the boots, or by a thickening or 
bar outside the soles. The general condition of the patient should 
receive attention ; and baths and local applications may also be ol 
service. In some instances the corns are so bad that removal of 
them is required. 

(B) 2. TreAitmmt of the Non-liiijkl Deprcsml Arch. — This is 
essentially the same as the treatment of flat foot, but pads or braces 
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are prolonged forward so as to assist in the restoration of the 
anterior metatarsal arch. 
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CHAPTER I 


INJUKIKS AND DISKASES OF THE MUSCLES 

i^jumtancoiis Rupture Traumatic Rupture- Cnntitsiou, Symptoms^ Mn<ie of Re- 
pair, Treatment - Ischemia of Muscle, hchemir Contraction of Muscle {Volk- 
niann)- -Symptoms and Treatmenl — Myositis, Traumatic, Infective , Pyunnic, 
Syphilitic, Tuberculous — Myositis Ossificans, Patholo(jy, Symptoms and Treat- 
ment Osteoma of Muscle and Tewlon, Symptoms and AJtioloyy, Pathology 
and Treatment — Hernia of Muscle, Congenital and Acquired, Symptoms and 
Trc/dmmt — A trophy of M uscle, Tn^dio-neurotic. The Muscular Dystrophies 
— Thomsen's Disease. 


* iNJUKIKiS 

In various ways ami by (UfTcreiit uietliods, as wo shall see later, 
the continuity of a nuiscle may be wliolly or partially interrupted, 
the skin remaining intact, or being broken. So far as the mugcle 
is concerned, the difference between the two conditions is closely 
analogous to those existing in simple and compound fracture, viz. 
the greater liability of the latter to infection when tlie skin is 
wounded. Apart from this distinction there is no need to lay 
special stress upon open or compound muscular injuries. 

Spontaneous Rupture. — Tt may be said tliat spontaneous rupture, 
that is solution of continuity of a muscle, during normal con- 
traction is almost unknown. In the convulsions of tetanus and 
(eclampsia however, in the course of the violent movements of 
mania or delirium, or owing to the forcible involuntary contractions 
in partui'ition and vomiting, a muscle or muscles may give way. 
Some apparently spontaneous cases may be accounted for by the 
weakening effect of a degenerative process, such as enteric fever. 

Traumatic Rupture. — The theories as to the causation and 
mechanism of rupture of muscle have been recently well discussed 
by Ombredanne,’ who states that — 

' Nouveau traW iU chiruryie, i«ir A. Le Dentu et Pierro Delbet, fasc. ix., Paris, 
!» 07 . 
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1. liupture apparentlj/ hy Contraction only — as in tetanus, 
delirium tremens, eclampsia, and epilepsy — is so raFe that this very 
fact indicates that mere contraction is incapable of causing rupture, 
and therefore some other condition is present. Various consideia- 
tioiis have been invoked to explain the rupture. 1'hus Kelaton 
suggested a rellex, involuntary, unconscious contraction. The 
nerve-centres, which tlirough the intervention of the muscular 
sense normally regulate the degree of useful contraction, ,are 
momentarily inhibited by danger or surprise. 

Sedillot thinks that tlie muscular fibres do not •contract simul- 
taneously, and that partial and successive contractions are too 
feeble to effect the desired movement, so that the fibres involved 
give way. 

Giibler believes that co-ordinate movement is the outcome of 
tlie synergic contraction of a gr^up of muscles ; tliat one muscle 
of many being accidentally set in action, it proves too feeble to 
carry out the movement, and ruptures. 

Charcot and Coiiilland admit inco-ordination, but ascribe the 
accident to want of practice and skill. Thus, young soldiers rupture 
tlieir muscles in executing moveivents, which trained men carry out 
without accident. They also suggest as auotlier cause of clumsy 
action, . reversion of the poles of functional insertion. Thus the 
rectus abdominis in an agricultural labourer has its fuu(;tional 
origin at the pelvis and its insertion at the thorax- -that is, it lowers 
the thorax. If we ask such an individual to vault on horseback 
without using stirrups — that is to make liis rectus abdominalis 
raise the pelvis — the rolea of the insertions are reversed and 
rupture may occur. Again, the pectoralis major normally moves the 
arm whilst the thorax is fixed, in climbing the action is reversed. 

Bichat and Delpech have suggested the brus(]uo arrest of mov(*- 
ment l)rought about by the too energetic action »)f the antagonistic 
muscles as a cause, i.e. the rupture is due to inco-ordinrtion, owing 
to surprise, fear, or the execution of an unaccustomed movement. 

In short, inonque dliahitudc both of the individual and of the 
muscle is the primary cause of abnormal, inco-ordinated, badly 
regulated and exaggerated contraction, leading to ruptures 

2. Rupture by Klongaium of a Contracted MumIc. — As an 
example we cite the case of a person descending a staircase, and his 
heel slips. In the effort to avoid falling backwards he ruptures his 
rectus femoris. This is due to the body weight being suddenly 
thrown on the already contracted muscle. 
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o. Oontudoii of a Contmded Muscle . — For example : I’lie young 
soldier leaping aito the saddle. As he falls into the saddle with his 
adductors contracted, these are contused by the tangential impact 
with the Hanks of the horse, and give way. Euptiire of muscle 
when produced in one or other of these ways is not uncommon and 
“ contusion ” is tlie usual cause. In this injury the skin is not as a 
rule broken. It sliould lie mentioned here that, apart from rupture, 
conjbusiou may set uj) fi temporary inhibition or paralysis of muscle, 
lasting hours or days, and sometimes followed by more or less 
st ructural degerxu'ation. 

The muscles most fie([uently ruptured are, in running and 
leaping, the extensor brevis of the toes, the gastrocnemius and tibialis 
posticus; in falling backwards, the rectus femoris ; in riding, the 
adductors and the bic(^ps femoris; in climbing, tbe poctoralis major, 
bicej)S humeri, deltoid, and tra^ieziiis; and in parturition, the 
abdominal mus(des. Tlie (‘xternal obli(|ue has l;)een ruptured by 
reapers, the sterno-mastoitl by s^dmmiirs, and the ])rojiator radii 
teres in lance-]>lay.’ 

Tlic lesion may be eitlier in the mass of the muscle, or, as is 
more rrc(iuently the case, tlie muscular belly tears away irregularly 
from the tendon and retracts, leaving it with more or less muscle 
attached to it. Tlie rupture may be 

{a) ( 'Om[)lete — leaving, however, the tibroiis sbcath intact. 

(J)] rartial — a portion of the muscle and tendon iieing left 
iiiUuit, a we(lge-slia])ed gUp residts, 

{(•) Kifuillar — a few filuus only giving way, and a hatmatoma, 
ci tiler (iitfnse or localised, being formed. 

Symptoms. — At tlic moment of rupture a sharp cutting pain is 
(‘.xj)ei'ience(l, accompanied by a seirsation of something having given 
way. Imleed the snap may be actually audible. The patient often 
feels as if he had received a sharp blow with a stick or stone. 
This is e.sj)c**.ially the case with the calf muscles, “ and the French 
term, roup dc fou el, as ajiplied to this sliarp pain is very grapliic.” “ 
Disalulity and pain follow immediately on attempted movement, 
the whole of the, synergic group, of which tlie injured muscle is a 

’ “ Perhaps one of the most frequent injuries of the kind is tearing of the 
.’xtensor brevis of tlie foot, due to ‘turning the ankle under,’ as it is called. The 
'Contracted ends of the torn muscle may he easily felt, as well ns the collection of 
olood between them” (Flolmes’ System of Surgery^ 3rd ed. vol. ii. p. 160). Ombre- 
danne 8tate.s that the most frecpicnt instance of rupture is that of the sacro- lumbar 
inass. The inu.sclo gives at the moment an effort is made to lift a burden. 

'■* Sir F. 'Preves, System, of Surgery, vol. ii. p. 5. 
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member, being thrown out of gear. Possibly a gap may be felt, or 
there may be a depression in the overlying sWn, and later a 
haunatorna develops. The symptoms vary with the circumstances 
{IS to whether the rupture is complete and if it is situated in 
an accessible position ; or, if partial, as to whether it is on the 
superficial or dee2) surface of the muscle; and, finally, u^ion the 
presence of hiemorrhage, its amount and locality, whether deep in 
the tissues or beneath the skin. « 



Fk;. 562. — Uuptiired Muscle, during 
Co u t r a<' t i f ) 11 ( On 1 1 ir * -da luic ) . 



Fkj. .563. — .iai]>tmcd 
Muscle in ilc]ios(' 
(Orntrcdiinne). 


The pathognomonic sign, when the conditions are favourable 
for its appearance, is the production of a condition most unfor- 
tunately named ‘'muscular pseudo-hernia” by Farabeuf. If the 
ruptured muscle is rniide to contract, eS 2 )eeially if the movement is 
resisted, a swelling api)ears. This is due to the hardening of the 
belly of the muscle on contraction, and its retraction towards its 
origin. Tlie swelling is present during contraction (Fig. 502), and 
disappears during |)nssive movement, or when the muscle is at rest 
(Fig, 5 Oil), ft varies in size according to the position and comidete- 
noss or otherwise of th(3 rujiture, and the relation of the lesion to 
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tlie position of the nerve-supply. The swellin^r is greatest ’svhen 
the rupture is complete and takes place near the tendon of insertion, 
leaving a considerable jnuscular mass, with the nerve-supply intact. 
Such conditions are met with in rupture of tlie edductor longus 
just below the pubis. 

Patients are as a rule young and vigorous males. JIupture of 
tendon is most fre(|uent ; then in decreasing number, j)artial, and 
liually complete muscular rupture.^ As a rule each muscle gives 
at one ])articular spot, the rectus abdominis in its sub-umbilical 
portion, tlie adiluctors at their middle, the biceY>s cubitis at the 



r»t5 }. - -TIil* l>y a lini>lnro»l Uiorps, wtnn an fittf iiqit is iiiad«; to 

C'oiitnu't tlie Musele (Oiiilnvilainit*. atti-r Loos). 

unitm of its lower fourth and upper three-fourths (fdg. odd), the rectus 
lemoris at its ctmtre or netir the patellar tendon (Omhredanne). 

Karabenl's pseudo -hernia must not he confused with the 
eiieysted haunatoma often seen at a later stage. The gap between 
the eiid.s is always the site of more or less elliision of Idood. 'I'liis 
niay form a hiematoimi, generally slow in development, and often 
eidargiiig by successive stage.s, owing to fresli htemorrhages irom the 
newly formed vascular (amnective tissue. 

Repair. — Aluch discus.sion has taken place as to thi‘ ]K)ssibility 
of muscular regeneration;*' but most authors arc agreed that, if it 

' Charcot and Coiiilland saw no less than 20 cases of {lartial rupture of muscle in a 
cavalry regiment in lifUMMi inonth.s. 

“ Of. the writings of Waldoyer, /enker, .Maslowsky, Weber, Yolknuimij llusse, and 
lileucker. 

VOl. T 3 11 
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takes place at all, it is very slight in anionnt. Practically, union is 
by fibrous tissue, and invariably so if the torn ends are not kept in 
contact. An important point, and one bearing on treatment, is that 
if the peripheral fragment is separated from its motor and trophic 
nerves, it degenerates and atrophies. 



Fig. 5S.G. — Hnjiture df tin; Humeri. A hy Afr. E. Rock Carliiij}: from 

f.ase (ictunriiig in a man, aged o3 years, ajul operated on Ijy the author. The drawing 
shows the stale of the ]jarls wlien tin; lesion was fully e.xy»osed. P, Peetoialis Major, 
cut ai:r<»ss ; (', Coraeo-hraehialcs and Short Head of Biceps ; I), Deltoid ; T, Tendon 
of Long Head of Biceps ; B, Muscular part of Biceps retracted within its sheath, S. 

Treatment. — Intennusculo-tendinons ruptures do not consolidate 
well, and should always be sutured, as was done in the author’s 
case illustrated hy Fig. 505. Intermuscular rupture of an 
important muscle certainly ought to be operated on, so as to restore 



CHAP. I 


INJURIES AND DISEASES OF THE MUSCLES 


7:39 


its integrity, and to obviate the disadvantages which may accrue 
from an encysted lueniatonia, or from ossilication-clianges in the 
muscular callus, or fi^om degenerative changes in the peripheral 
fragment. An interlocking suture should be used so as to prevent 
the material cutting through. 

Minor points in treatment are the necessity of immediate rest, 
approximation of tlie fragments by placing the parts in suitable 
poiiition, and arrest of luernorrhage by pressure immediately the 
accident occurs. In the later stages of treatment, massage and 
electricity of Ibhe remaining muscles of the synergic group are 
invaluable in order to prevent degeneration. 

Instead of the liiematoma, due to eHusiou at the time r)f the 
accident, subsiding steadily, it is found in some insta, rices tliat a 
siuhlen increase in size takes place later. Tins is due to secoiulary 
luernorrhage into the blood cyst from its vascular walls. In a case 
under the care of my friend i\Ir. Vincent Moxey, of “ o|)en ” rupLuie 
of the muscles of tlie fore-arm, » where all bleeding was arrested 
immediately after the accident, a violent outburst of hiemorrliage 
took placic eight days afterwards, necessitating ligature of the ulnar 
artery, which was found entangled in tlie wall of a large blood 
cyst. 

Myositis 

Jnllaiiimation of muscle may be due to — - 

I. Direct infection — that is, myositis in connection with an 
iiihjcted wound. 

11. The circulation of the toxic products of bacilli — that is, 
septiciiemic myositis ; and then it is generally of a 
d ege 11 erativ e t y ] jc. 

111. ITie presence and multiplication of bacilli in the museh's. 

It is then pyteinie or nietastalic, and often purulent in 
character. 

Suppurative and noii-suppurative myositis are not strictly 
synonymous with the pyiemic and septica?mic groups, because 
bacilli may be ])reseiit in an inllanied focus, and yet not cause pus 
formation, owing to tlieir low virulence and atteniuitioii. Also 
certain organisms, e.g. those fuuiul in acute rbeiiinatism, do not set 
up suppuration, while others, e.g, the syphilitic, rarely do so. 
Again, a degenerative myositis may be purely toxic from the start, 
and, as in typhoid fever, may lead to muscular rupture and 
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liii‘niatoma. The luematoma then becomes infected, and an abscess 
results ; that is, the toxic and pya*mic factors becoiiie intertwined. 

Olassifi cation, therefore, must be broad, ^provisional, and subject 
to (|iuilifications. 

Examples of myositis from direct extension of disease are, 
psoitis in connection witli a psoas abscess ; lumbar abscess in s])inal 
disease ; abscess of abdominal wall, due to extension of suppuration 
from the subperitoneal tissue. As we shall see, primary tubercuhms 
luyositLs is rare ; .such cases being nearly always due to direct 
extension. * 

Toxic Myositis. — It is not easy to draw a hard and fast line 
of demarcation between an inllamniatory and degenerative muscular 
])rocess in all causes ; indeed, much depends on the point of view of 
the observer. Further, in certain ea.se.s we do not know whetlier 
the process is purely toxic, or is in part due to the presence of an 
organism of low pus-producing powe.r. 

A myositis of toxic characleii» is met with in certain infectivr* 
conditions — notably typhoid and scarlet fever, syphilis and 
rheumatism. Typhoidul myositis was first studied by Zenker,' and 
since by Waldeyer, Krb, llayein, and Kiefer." Tlui iijijiortance of 
Zenker’s degeneration, from a surgical point of viciw, is that the 
liability to muscular rupture i.s greatly illcn^ased when it is ]>resent. 
For a dcscrijjtion of the degenerative processes involved, sj)eciiil works 
must be consulted. 

The painful muscular conditions associated with chronic 
rheumatism are well known clinically, but })ath()logieally the ground 
is as yet none tO(j sur(*. The j)roce.ss is a sub-acute or chronic 
interstitial myositis. It leads to a hyperplastic prolileration of the 
connective tissue, with some atrophy of the muscular elements. The 
characteristic symptoms are intermittent and remittent pain ; .and tlio 
atfectod structures are tender, stiff, and painful on movement. The 
muscles generally affected aia? the lower spinal and the /umbar, the 
intercostals, trapezius, deltoicl and occipito-frontalis, giving rise 
respectively to lumbago, pleurodynia, torticollis, and other character- 
istic sign.s. 

In order to S[)are the painful mu.scle, cr)n traction is set up in 
neighbouring groups. Thus in rheumatic myositis of the deltoul, 
the pectoralis niajoi’, latissimus dorsi, and teres major are contracted, 

* Zenker, Uber dk Fcmndfu'UtitjcP^d^r wiHkdHndiCii'Ma^^^ in. Tyidiuft /iklouiinaliSj 
Lei]>zig, 1864. 

“ Alyoiite dans la fievn? tyidioide,’^ Tlie.se do Pans, 
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hut not themselves painful. If the trapezius is affected, the sterno- 
inastoid is contracted. 

Eecent pathological work lends itself to the view that in 
chronic rheumatic diseases wo are dealing with an imperfect or 
delayed elimination of the causative organism,^ and herein lies the 
clue to treatment. 

Syphilis affects muscles in several ways : — 

*• 

I. Syidiililic myosalgias in the early stages. 

II. Syphilitic contracture, especially of the biceps cubitis. 
ill. Gumniala of muscle in the tertiary stage. 

IV. Diffuse infiltration of the later stages also. 

Types I., III., and lY. are sulliciently described in the text- 
]»ooks on “Surgery,'* but about Type 11., syphilitic contracture, a 
few words must be said. * 

This form, first descril)ed by Xotta, has been called by Maurice 
“ sypliilitic affection of the bicepS,” on account of the special pre- 
dilection of the disease for this muscle. The contracture comes on 
slowly and painlessly. When it is fully developed, the fore-arm 
cannot be e.xtended beyond the right angle, and any attempt to do 
so provokes pain localised about the junction of the muscle witli 
its tendon ; flexion, however, is normal. The condition disappears 
spontaneously in the course of months or perhaps a year or so, and 
leaves no trace ))ehind, thus .showing that no structural contracture 
has occurred. 

8y])hilitic contracture has also been seen in the flexors of the 
thigh, sterno-nijistoid and masscter." 

It has been stated that mercury had little curative effect, but 
recent ol)servations disprove this. 

^ AJami, Prmcipks of l^othohnjy^ 1909, p. 4‘2r». “The more reocnt work upon the 
j' tiolofjioal rolalion.^hip of acute and chronic rheumatism, es[)ecially in eonncction with 
I’oynton and 5i?aine's organism {fanat, Novemher 11, 1905, SilO and 932\ i.s given hy 
Heattie, ./ourmtl of Medical Research ^ 14, 1906, 399. We fail to see tliat any a*tiologifiil 
distinction can he drawn between the acute and chronic remittent type ; indeed in our 
laboratory at the Royal Victoria Hospital, from tlie disorgani.sed lni»-joint of a mflii 
who had snlfered from such remittent rheumatism for twenty years, and was wholly 
crippled thereby, we gained ahnndaut diplococci, w’hich, cultivated by D. G. A. 
Charlton, exhibited all the (?haracters of Poynton and Paine’s organism.” 

- Some references to sypliilitic contractures of musede are : Virchow, Archiv f. path. 
Anatomic, vol. iv. p. 271 ; Kicord, OUuctfc des hopifaiLe, 1842 and 1846 ; Royer, Trniff! 
rratifjui] dc Id syphilis, 1838, p. 167 ; Notta, Arch lets yen. dc mxA., December ISor* ; 
h:incen*aiix, A Treatise, on Syphilis, New Sydenham Soc. ; Pro.st, “ Myopatliies 
Wphilithjues,” The.se de Paris, 1891 ; Kohler, “Syphilis of the Mn.scles,” Berlin. Uin. 
^Puchenschr., 1894, p. 162; Martinet, These de Lyon, 1903. 
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IsciLEMic Myositis « 

My revered master, the lute Professor von Volkmaim of Halle, 
described in 187 o and more fully in 1881 a condition of con- 
tracture occurring more often in the fore-arm and hand, rarely in 
the leg, and following rapidly on the use of bandages applied too 
tiglitly. Volkmann believed the contracture to be of isclnerniii 
origin, dependent upon tlie arrest in varying degrees of the artelial 
blood-supply, and therefore of oxygen to the muscles. As a result, 
the contiactile substance coagulates and breaks down ; and in effect 
a state of rigor-mortis or necrobiosis is established. The accom- 
panying venous stasis, due to constriction or pressure, causes 
exudation into and between the muscles, hastens the onset of the 
paralysis, and in severe cases renders them intractable to any Ibnn 
of treatment. 

Volkmann pointed out that the paralysis and contracture come 
on almost simultaneously or nea*rly so, whereas if contractin*c is 
due to nerve injuries alone, it comes on gradually and some tinu* 
after the injury. In iscluemic contracture there is great rigidity 
from the first, which increases ‘later owing to the formation of 
scar-tissue. The deprivation of blood is only partial, otborwise 
gangrene must ensue ; but the severity of the contracture is directly 
dependent upon the degree of deprivation of arterial blood, and the 
prognosis varies witli the amount of iniiscujar tissue affected. 

While Volkmann’s views as to tlie muscles l)eing the parts 
chietly affected are generally received ; yet as we shall see there is 
ample clinical evidence that in more than one-half of the cases an 
iscluemic neuritis occurs. 

Causation. — It has been stated “ that muscle may be wholly 
deprived of its blood -supply for many lionrs without any inter- 
ference with its inetaliolic processes.” * But such a statement is 
dangerous and inaccurate. Adarni " depicts the wax-lik*e degenera- 
tion of muscle which follows on temporary ligature of the main 
artery. It comes on very rapidly, and in the example figured by 
liim the muscular changes were observed in seventeen hours. 

Any lesion, then, which interferes witli blood-supply to the 
limb initiates those morbid changes which result in contracture, 
and they are intensified when the freedom of the return venous 
flow is checked. 

^ Beattie and Dickson, General Vatholmjjj^ 1908, p. 110. 

- I*ri/tcq>l€H of ratholfujy, 1909, p. 900. 
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Tlie actual causes are fractures, usually of the humerus near the 
elbow joint, oif of the fore-arm, and fixation by one method or 
another, sometimes combined with tight bandaging, but not always 
so. The bandage is by no means always to blame, for in 
Hoffmamfs ' case in a cliild, aged o|- years^^ the humerus was 
fractured close to the elbow. No bandages or splint, only a sling 
was used, and the iscliafinic contraction was due to occlusion of the 
bracliial artery at the site of fracture. In one case of our own, 
contraction of tlie muscles of the wrist and hand followed fracture 
of the coronoid process of tiie ulna by direct violence, the brachial 
artery presumably having been compressed against tlie bone by the 
injury. In other instances there has been reason to think 
that tlie coats of the lirachial artery liave been injured, and its 
lumen more or less occludiMl. In effect, any prolonged disturb- 
ance or arrest of tlie arterial# supjdy produces the muscular, 
and in many cases it may be fidded, the nervous changes. 
Thus V^ilkmann’s contracture has followed embolisni, as in the 
eases of Laiiger and* Schloffer ; wliilst endarteritic changes, such 
as are met with in dysbasia angio-sclerotica (vol. i. sec. ii.), are 
accompanied liy cramps and liapieiiing of the muscles. Similar 
ellects on the muscl(?.s are seen in Uaynaud’s disease, syphilitic 
endarteritis, and after exposure to cold ; but we are not aware 
that the eliaracteristic deformity of the limb ever complicates 
til esc cases. 

Simple contusion of the limb without fracture as in Barnard’s, 
Dudgeon’s, and Wanl’s cases, where there bad been local injury to 
the vessels ami effusion into the tissues witli pressure on the arterial 
and partial interference with the venous blood flow, has caused the 
contracture. It lias been noted also that, wlieii a tight bandage has 
lieeii used for any reason wliatsoever, the muscular degeneration has 
commenced at the highest point of constriction and sjiread down- 
ward. Therefore the too prolonged use of an Esmarch s bandage, 
particularly in the arm, is to be avoided, and we certainly fear 
that similar cases will occur from the routine use of Bier’s 
congestive treatment, where it is carelessly and improperly em- 
ployed. So far none have been reported to our knowledge, but if 
the management of it is confided to imperfectly trained persons, 
disaster is bound to follow sooner or later. 

Tliere are then two factors in the production of ischjemic 
paralysis of muscular and nervous origin. 

^ E. HolTinann, ZHiachr. f. orth. Chir, xix., 1907, p. 31. 
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A. Temporary and jiartial deprivation of arterial blood-supply, 
generally lasting longer tliaii three hours. • 

H. Interference with the venous return of l)lood. 

The presence of these Victors is ess(*ntial. If the arterial supply 
is completely interrupted above for a time, so that no more blood 
can enter the limb, flaccid paralysis follows ; ^ but if l)oth the arterial 
and venous flows are partially arrested, then degenerative tissue- 
clianges follow. 

J. Jenks Thomas * has written the most complete article on 
Ischannic Paraly-sis and Contracture,” and has collected 107 cases. 
He has tabulated them in detail, and we avail ourselves of a most 
interesting analysis by him as to the site and nature of the primary 
injury. 

Of 107 cases, 102 were in the arm and 5 in the leg. 


A K.M 

Fractiin* of tin,- Ann, r«i,aou not^stfited . . n 

,, „ H iuiKM'Us, part not stated . , . . 4 

„ „ nikldle .... 1 

,, ., above the <.;ondyli*s . 

„ „ into t^lbow joint . . lo 

„ I'Vnv-ann, middle or iii>pi*r .24 

,, ., „ low(?r . . . .■» 

,. .. ha<liu.s ....... T) 

,, ,, Fon;-aiin, region not statetl ... 2 

Di.slocation, butb liurios of fore-ariii ..... 2 

Fracture of tin* clavicle and tight bandaging ... 1 

</ontu.sion of fore-arm ..... . . 0 

Elastic baiiflage ........ 2 

Septic infection of arm . . . . . I 

Enilu)lns of arm ....... 1 


J.KO 

Splint for fluid in knee . 

Fracture of both bone.s of leg . 
Rupture, of ptjpl ileal artery 
Injury of leg at operation 
Emb<du.s .... 


1 

1 

1 

1 

1 


107 

“ The treatment uf the primary injury was as follows (but 
often it was stated that the .splints and bandages were lightly 

' J. Jetjk.s Thomas, Ann, Sanf.^ March 1909, p. S51, and his view is supported hy 
Bernhardt, Kobner, and von Frey. 

Ann. Surtj., M-irch 1909, pp. ;330-37J. 
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applied, and at times that the splints were of pasteboard or of a 
similar characte!r) : ” 


Splints . . . . . . . .52 cases 

Splint , in case, of stab wound or in in fed ion . . 2 „ 

Plaster of Paris . . . . . . 28 ,, 

Apparatus ........ 1 ,, 

Bandage . . . . . . . . 2 ,, 

Sling ......... I „ 

• 9uiet ......... a „ 

Not stated . . . . . . . 18 


107 

It may be a matter of surprise tliat so few cases are found 
recorded, as (ivery orthopa'dic surgeon of e.vperiem^e can recall at 
least eight or ten as coming under liis notice, and soiiie iiiatiy more. 
As blame may l)e laid, often unj'fistly, on tliose who have treated 
the ])ati(int in the first instance, tliere has naturally been some 
liesitation in publishing the cases.# 

Jicferring to the 'exact mechanism of production of the con- 
tra, ctiirtj, we are unable, owing to consideration of space, to go fully 
into the experimental aspect or, to discuss the views of Loser, 
Wallis, Edington, Bardeiiheuer, Hoflinann, Hildebrand, Oppeiiheimer, 
Kleinschmidt, and tfenks Thomas, but they are summarised in tlie. 
article ^ by the last named. 

Pathology. — An important point has, witliin the last few years, 
))een made quite clear.* We liave to deal in all cases with a 
myositis, and in a majority with neuritis as well. Jenks Thomas 
has pointed out that in 62 of the 107 cases evidence of iiervc' 
involvement was present; and AVilfrid Harris'' in 7 of 9 cases, 
additional to Thomas’s, found reaction of degeneration, amesthosia in 
the ulnar distribution, and other signs of neuritis. 

AVe therefore consid(;r tlie changes in muscles and nerves. 

In the if aluiormal pressure lias existed for more than 

three to six liours, the eontractile tissue undergoes rigor mortis, and 
necrobiotic changes set in, with rapid degeiuuatioir and shortening. 
While the pressure on the larger vessels is going on, and more 
l)articularly when it is removed, marked effusion tak(.*s place, and 
round- celled infiltration of the soft tissues commences. The 
muscle is more or less replaced ultimately by connective tissue, and, 
as time goes on, the cicatrix becomes harder and shorter. 


* Anil. Snrtj.^ March l'.)09, pp. 330-^370. 

- Ischicmic Myositis and Neuritis,” Hrif. Mrd. Journ., 1908, vol. ii. ]». 911). 
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111 Operating on tlie muscles for the contracture, they are found 
to be firmer and harder than normal, and of a yello\v« colour, and are 
frequently matted togetlier. Molitor, eight days after tlie injury, 
amputated the arm in a case of dislocation of the elbow with injury 
to tlie brachial artery. “ The fore-arm muscles were but little 
changed (to the naked eye ? ),^ being (edematous ; the veins were full, 
and in some places there was round-celled infiltration ; while (micro- 
scopically)- the muscle fibres were larger than normal, cedernatgus, 
homogeneous, somewhat irregular in outline, with loss of the trans- 
verse striation, and marked diminution of the iiiicldi. The nerves 
were not examined.” Leser found in the muscle an increase of 
connective tissue and loss of the nuclei. Hemerys noted irregnlarity 
of the muscular fibres, tlie presence of vacuoles in some, absence of 
nuclei and loss of transverse striation in others, in advanced cases, 
round-celled infiltration, increase* of connective tissue, and finally 
atrophy and disappearance of mnscle fibres took place. 

The microscopical changes, tVen, are gradual disapp(?a ranee of 
muscle-nuclei and muscle-fibres, increase of • interstitial connective 
tissue, and rephu'ement of the fibres by the same substance. 

Tlie naked -eye appearances, of the nerves are noteworthy. 
Davies-Colluy found both the median and ulnar nerves small and 
purple in colour below the scar tissue in the fore-arm. Wallis 
observed that the median nerve was surieiinded by scar tissue, and 
Barden he lie r noted that the median nerve in one case, and both the 
median and ulnar nerves in another, weie harrowed by scar tissue. 
Fei'gusrui noted the median and ulnar nerv(j.s to be nodular in places 
and smaller tlian normal, and Cushing found the ulnar nerve 
flattened and aiueinic. In the fir.st case of iscluomie coutracture 
wliich came under our notice, the anterior interosseous nerve of the 
fore-arm was small and was embedded in a mass of fiVjrous tissue, 
which was traced from a depressed scar over the coronoid process of 
tlie ulna, and extended to tlie wrist. The scar ti.ssue w?s dis.sected 
away, and recovery followed in twelve months. 

It is evident, then, that the nerves a, re alfected secondarily by 
pressure caused by scar tissue ; whether tliey are primarily aflected 
is a moot point. It is quite prokible that the latter is the case, 
and there is no reason why the nerves should escape the immediate 
effects of iscliiemia when the muscles suffer, and suffer so liadly. 

The skin often .shows a lesion. In 37 of 107 cases, a slough, or 
a scar from a former slough, wa.s present, and various trojihic clianges. 


;in(.I - The.se insertions in hracket.s nre tire aiitlior’s. 
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such as coldness, cyanosis, shiny skin, ulcers on the fingers, and blebs, 
were noted B7liimes (Jenks Thomas). 

Sex. — Tlie lesion. is more frequently seen in males. Of 89 
cases in which the sex was recorded, 62 were males and 27 
females (.lenks Thomas). 

Age. — Of 81 cases where the age was given, the youngest was 
2 years, the oldest 50 years, 66 were 15 years or less, and 62 were 
1 2* or less. 

Symptoms depend upon the degree of iscluemia and its duration ; 
if at all severe, the patient soon begins to com])lain. Pain is 
frequent and prominent, and is felt immediately alter tlie applica- 
tion of the tight bandage. Tf this is not removed, the pain 
becomes worse, the hand and fingers swell and become discoloured, 



Fk;. not). 

IsolijMuii' I’aralysis of the Hainl (MoViei t .Joue<<), 


and blebs appear. In 24 hours the hand assumes the claw-like 
shape (Figs. 566, 567) ; and if the bandage be not removed, necrosis 
of the skin and ll(*xor muscles may take, place a short distance 
helow the elbow. This was recorded in 60 per cent of Schramm’s 
cases (Alfred S. laylor).^ 

It is ,yoteworthy tliat it is the Ilexoi* mnsclos, and particularly 
tlio.se oil the ulnar side, which are aifected. Why this should he so 
is dillicult to say. The ulnar and radial vessels lie on the anterior 
aspect of tlie fore-arm, and the ulnar artery is more easily compressed 
against the bone in its iqqier part than the radial, wliich may account 
for it. 

When the splint is removed, the muscles are felt to be hard to 
the touch. The elbow is flexed, the fore-arm pronated, the wrist 
sliglitly Hexed, and the fingers strongly clawed. All attempts to 

* .-/w/i. Surg. vol. xlviii. }). SiK). 
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extend the fingers, even in any position, cause the aflected muscles 
to stand out proniiiieiitly. A. S. Taylor observes that in the 
severest cases tlie contracture is sufficient to, drive the finger-nails 
into the palm of the hand.” 

If tlie nerves are primarily damaged, loss of sensation, either 
partial or complete, is noted at once. Later on, the nerves may 
undergo comj»ression from scar tissue, and trophic and sensory 
changes ensue. Ca.ses, however, vary greatly ; we have de])icted 
a case of medium severity. 

Diagnosis. — The symptoms are characteristic ill that the onset 
of loss of function, of ilexor contracture and rigid resista-iice to 
extension is simultaneous. Paralysis due to nerve-injury is other- 
wise. The muscles are flaccid from the first and allow passive inove- 
lueiit in any direction. There is no discoloration and no sw^elling 
of the fore-arm and hand, and ‘no .signs of a coii.strietion by a 
l.)andage. 

It is also neces.sary to diagnase it from liysterioal contracture, 
infiintile hemiplegia, athetosis, and diplegia, dr from neuritis alone. 
From hysteria, a strong faradic ciirvent, often .serves to distingiiisli 
iscliiemia, whilst the diagnosis fromdiifantile hemiplegia, athetosis, and 
diplegia should present no dilliculty. From uncomplicated neuritis 
the diagno.sis is readily made, but it is otherwise when iscluemic 
neuritis is pre.sent, 

AVe .shoufil endeavour to determine if in this form of the 
alfectiou the nerves have been involved eai'ly or late in the process. 

If tlie muscle responds, even thougli faintly, to botli faradic and 
galvanic currents there is no nerve injury ; if to galvanic, but 
not to faradic, tbere is nerve injury: if to neither galvanic nor 
faradic enrrent, tliere is complete mii.scle injury ; nerve injury not 
lieing determined. In this last contingency help may be derived 
from an exam illation of the intrinsic iiiusclc.s of the hand, w’hich 
are seldom or never involved in tlie iscliaunic lesions. •Acc'ordiiig 
to the reactions of these muscles, it can be determined wdiether or 
not nerve impulses pass through the damaged areas above, and 
therefore whetlier the nerves are damaged ” (Alfred S. Taylor). 

Prognosis. — These case.s are as a wliole unfavourable, as is 
shown by tlie many forms of treatment employed and their want 
of success. Much, however, depends upon promptness and energy ; 
the sooner treatment, preventive and otherwise, is hegiui and the more 
assiduous it is, the better is the outlook. (Jomph^te cicatrisation of 
muscle is lio[)ele8.s, i)artially cicatrised muscle may be rendered 
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useful, and between the slight and extreme cases there are many 
degrees of recovery. 

Treatment is Preventive and liemedial. 

Frcventive Treatment , — ^As most of the cases occur in fractures of 
the upper extremity in children, no bandages and dressings likely to 
cause constriction are to be placed on tlie part, especially if the iracture 
be about tlie elbow. We have elsewhere described how fra(-tures in 
this region may be treated by putting the fore-arm in flexion and 
supination and suspending it in a sling. Whenever any circular 
dressing is applied to this part, proper allowance must be made for 
post-traumatic swelling. In any case, during the lirst 24 hours 
inspection and report is to l)e made at intervals of not less than 
four hours, and on the first complaint of pain or the appearance of 
s\velling or discoloration of the fore-arm and hand the bandages are 
to l)e removed. Tlie muscles shouhl then be massaged, and the 
wrist and lingers moved, under an amesthetic if need be, the fracture 
l.)oing steadied by an assistant. ^LTie limb below tlie fracture may 
be lightly ]»andage(l sd as to limit the elfusion into the muscles. If 
needful, these procedures can b(‘ repeated until all danger of iscluemic 
contraction is |»ast, and then the fracture can be attended to. 

Remolial Treatment . — The success attending this form of treat- 
ment ilepends upon these elements — the length of time which has 
elapsed between tlie onset of the contracture, and the time at which 
treatment is begun, and upon the degree of involveiiient of the 
nerves. We have already descrilxal how we may ascertain if tlie 
nerves are damnged. If the latter is the case, we advise early 
operation ami freeing the alfected nerves from the pressure of scar or 
other tissue. (Joiisiderable success has attended such operations, 
provided that after-treatment has been vigorously and perseveringly 
carried out. 

If the lesion is mainly muscular, we may elect to tr(»at the case 
either hy mechanical nieaiis, combined with vigorous massage, or hy 
operatiiui. 

Ph ffswlofjieal and Meehanieal Treatment . — The parts are daily or 
twice a day bathed in hot water, massaged, then gently stretched, 
taking care to begin with the distal joints ; and then unfolding each 
separately, while the proximal parts are liehl in the deformed 
nosition and treated mechanically in the following way : — 

Acting on a suggestion from ]\Ir. 11. Jones, I have recently 
treated a case successfully in a boy aged twelve years, with a most 
advanced type of this a flection, by the following method : — 
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A malleable iron splint of a suitable sliape was fitted to the 
deformed limb, and the first step in the treatmeiA was to obtain 
extension of the tliird phalanges on the second, and fix them thus for 
a week or so. When it was found that there was no tendency to 
contract, the process was repeated with the second and first phalanges, 
and then the wrist was gradually extended, and finally hyper-extended. 
I luring this time dry heat was applied to the hand twice daily for 
half an hour and tlie parts massaged. The boy recovered entirely 
in twelve months. 

Mr. Jones ^ has carried out his treatment with' some di(ieren(*,e 
ill detail. He “ cuts out of zinc or sheet-iron five splints which 




Fig. 568. 


Fig. 56ii. 


The Treatment; of ls<‘ha.'iiiic I’aralysis. In Fig. 568 the W'rist is fully llexe«l, with the 
result that the ilexion of tlie lingers disajipear-s. In Fig. .569 a /ino or a Sheet-Iron 
Splint h:is heeii applud separately to each extended linger (Robert Jones). 


will fit the i>atient’s lingers when extended. An assistant is 
asked fully to Ilex and to liold them forcilily and steadily in tliat 
position (Figs. 568, 569). l^y this manojuvre. the lingers are 
relaxed, and each oik} must be separately splinted. The w'rist is 
then relaxed, and the patient is asked to extend the now very 
contracted metacarpo-phalangeal joints. After a few days this can 
usually be done sulliciently to admit of .splints being applied from 
the linger-tips to the wrist joint, tlie wrist being fully Hexed to 
admit of this. The fingers are therefore bound in five splints, and 
over these the hand is fixed in a splint which reaches to the wrist 
(Figs. 570, 571, 572). For several days the hand is exercised in 
the direction of extension, and a splint applied over the otlier sidints 
* Arfin\ Jour, of Orth. Snrg.^ 1908, vol. v. pp. 377 d aeq. 
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oxtending from the finger-tips to the elbow, and is at intervals 
altered, so tha? l)y degrees the wrist is fully extended, yor some 
weeks this position is maintained until all eontractural elnstieity 
is lost. The splints are then removed and the hand massaged ” 
(Figs. 573, 574, 575). 



Fia. 570. 



Fkj. 572. 

Continimtioii of TreiUiuent of IscluiMiiir, Paralysis ; sue text (Robert Jones). 


The key-note of treatment is the gradual unfohling of each 
joint successively from the distal to the proximal ; at the same time 
putting tlie joint or joints, immediately above those whi(di are 
undergoing stretching, in such a position (generally of increased 
flexion) as will relax the strain upon the latter and therefore 
facilitate extension. Thus, a contracted finger can be extended a 
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few more degrees when tlie wrist is fully flexed, thaii when it is 
in the mid- or extended positions. 

Iv. H. Sayre ^ speaks highly of this form of treatment and 



Fio. uT'S. 

AtV-r tlk* Sjdiuts firo uMnovod iIk- and Arm are Massa.i;t;tl. I’lie Wi iist 

ami Fingers aia? seen in Voluntary F<xtensioii (llo))Oit Jojies). 


(piotes a successful case. In the next case which comes under my 
observation I intend, if no contra-indications are ])resent, to try 
tlie systematic injection of librolysin, and a suggestion that 



Fio. Ctji). Tljt* Wri.-it jiml tlui Fiugurs an.- sctMi in Voluntary Flexion (Robert Jones). 

may he of service is ionisation with Tr. lodi. Whenever splints 
are* fixed to tlie part, earc^ must be taken not to compress tlie 
muscles; therefore, lixation should, as lar as possible, he made over 
‘ Jmcr. Jour, uf (),lh. Sury., Nov. 1908, vol. vi. No. 2, p. 221. 
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bone and tendons. In carrying out physiological and mechanical 
treatment, greft,t patience is recpiired, and even if at the end of some 
months no iinproveipent is seen, yet our ellbrts are not to be 
relaxed. 

Operative Measures. — Stretching under an amcstiietic does not 
prove satisfactory. Tenotomy, subcutaneous or open, also tendon 
lengthening, have been tried with varying degrees of success, and 
the results have not been very promising. Kesection of the bones 
of the fore-arm is ailvocated and carried out, but to us it does not 
jippear that fhe improvement lias been such as to raise any 
enthusiasm. This operation corrects tlie Ilexion deformity, but it 
weakens the extensors, and there is some danger of non-union of 
the buries, whilst fre([iiently the usefulness of the hand is not 
increased. 

J reviewing the pathology of •the alfectioii, it a])pears to us that 
of all operative procedures that carried out by r>relimann ' is tluj 
most jiroinising. The tissues of tiiie fore-arm are laid bare, the main 
nerve trunks and tfte affected muscles dissected free from scar 
tissue, and the contracted ^muscles separated from each otlier and 
their neighbours. The alfected, muscles are tlieu lengthened by 
crimping them on alternate sides, until the fingers cun be fully 
extended. Their tendons are then divided at the wrist and sutured 
to tlie liealtliy tendons of a synergic grou}). In Dndimanns ciise 
marked improvement with goi d use of the hand, except tlie thumb, 
followed. This operation, although extensive, enables us to ascertain 
wliat the lesion is, where it is situated, permits us to remove fibrous 
tissue from around muscles and nerves, and is reconstructive 
owing to the teiulon -grafting carried out. J. Jenks Thomas" 
has made an analysis ol‘ the results anived at liy all the 
methods of tn-atinent, and the mechanical methods and tendon 
lengthening give the greatest nmnbor of iinjirovements and 
success. ivosection of liones is a feeble tinrd. After any foiin oi' 
operation, ]iassive and active movements, massage, faradic stimulation, 
and the usual physical therapeutics must be carried out sedulously, 
otlierwise the ellect of the operation will he to give a gieater range 
ef passive movement with no improvement in the functional use of 
the limi). 

(’'hronic disease of the vessels, that is, angio-sclerosis, may lead to 

' “ /iUr oper. Ikhaiull. ilcr iscli. Muskelkoiitrakiuf,” Z^alralhl. f. phifsikuL 
Tkrravief i. 

^ Ann. Simj., MariJi 1001*, p|>. 3J0-J70. 

VOL. 1 3 C 



7f>i AFFECTIOlJgkOF MUSCLES, TENDONS, BUBSiE, FASCIA sko. iv 

temporary interference with the nutrition of the muscles, so that 
“intermittent lameness”^ results. This is of importance diag- 
nostically, because such cases may run on to j^poiitaneous gangrene. 
Further, the limping may, if the angio-sclerosis is overlooked, he tlie 
cause of an erroneous diagnosis — for example, intermittent limping 
is not uncommon in the very early stages of coxitis, and coxitis 
sometimes begins in adnlt life. According to Idelsohn, the younger 
the patient the worse the prognosis in lameness of vascular origin., 
In some cases of atlieroma, calcareous degeneration, ol)l iterating 
arteritis, vascular obstruction by ligation, callus, of tumour, the 
atrophy of a part is again the effect of modified iscliamiia. And. 
so is the atrophy of the mnscles sometimes seen after prolonged 
exposure to cold, that is, the wasting associated witli frost-hite. 
Ischaemia, too, explains part of the atropliy met witli in Ihiynaud’s 
disease. The part that a localised iseluemia is believed to play in 
the production of congenital torticollis is fully explained elsewlicre.*^ 


Tcbeugulosis of Muscle 

Frimary tuberculosis of muscular tissue is a rarity, although tlic 
implication of a muscle from contact with a focus of osseous tubercle 
is not infrequent. This comparative iinmunity of muscle may 
po.ssibly be due to tlie presence of antitoxin bodies in tin's tissue. 
As a matter of fact the adjective “ pnmai;y ” is, strictly speaking, 
incorrect, and in nearly all the recorded cases the muscular atfectioii 
was obviously secondary to a priiriary focus elsewhere, sucli as in 
the lungs or intestine. 

'■ Drehniaiin, “ lutermittierendes Hinkeii eiiies Armes, (ler Zinif^e und der Heine/’ 
Dmlschr /eUarkr. /. Nerve nhcilku tide. Ho suggest.s the term Dyskinesia or Akinesia 
intermittens angio-sklerotica. Kahn, “ Uher intermittierendes Ilinkcn,” Diss., Leipzig, 
1905; “Obliterating Disease of the Ves.scls”; Muscat, “Das inlermittierende 
Hinken als Vorstnfe dcr sjtontanen Ciangiiin,” i^ianmluntj klin. Vortnnfe, Serie xv., 
Heft 19. Good bibliography ai>peiided. Idcl.sohn, “ Weitere Beitriige znr Dj-sbasia 
angio-sclei'otica (Intermittierendes Hinken),” Ihv.hdie Zeihehr. /. Nerve/ikeilkiiwk, 
Bd. xxxii., 1907 ; Oavazzeni, “La Claudicazioue interrnittente del inidollo spinale, ’ 
La Cliniai. med/nu Ualiarta, Nr. 3, 1907. 

2 The literature of IschiT-mio Contracture, Myositis, aiid Neuritis is now extensive, 
J. Jenks Thomas, Jnti, Snrtj., Marcli 1909, pp. 367-370, gives no less than sixty-six 
references, alphabetically arrmiged, and the list is faiily complete. Alfred S. Taylor, 
Ann. Surg. vol. xlviii. pp. 107, 40S, and A. H. Ferguson, Ann. Simj. vol. xlix. pp. G07, 
608, supply shorter lists. K. H. Sayre, A^ner. Jour. Orth. Ziirg. vol. vi. No. 2, Nov, 
1908, pp. 231, 232, gives another list. The same references constantly reappear in 
the above ; fresh ones are foujid in others. Yet, taken together, they are not complete, 
and one or two others appear in our text. 
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The muscles most frequently affected are those of the fore-arm, 
the biceps and triceps of the arm, and the quadriceps cruris. A 
solitary tuberculous fqcus may be present, and present any of the 
well-known stages of that process. It may be soft ami gelatinous, 
caseating, or broken down, presenting the signs of a cold abscess. 
Multiple foci may exist in the same muscle, or the whole muscle 
may be iniiltrated. At a later stage a (urrhotic change may ensue. 
Mm^e than one muscle may be affected, eitlier simiiltaiieously or at 
dilleront times. 

ft is unneiiossary to detail the symptoms, which depend on the 
character of tlie tumour present. The diagnosis from syphilis, 
lipoma, angioma, cysts, sarcoma, and muscular hernia, and from 
abscess due to non- tuberculous causes, may be a matter of great 
dilliculty. Indeed, in some ca.ses, witliout microscopical examina- 
tion it may be impossible. ’The treatment consists of free 
removal. Possibly an entire muscle may require exeisioii, and in 
that case its tendon should be atoched to that of a muscle of its 
synergic group. ** 
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Myositis Ossificans 

Three types of iiiyositis ossificfiiis are recogftised : — 

A. Idiopathic, or myositis ossificans progressiva. 

B. Myositis ossificans circumscripta, where the change is limited 
to one muscle, such as the brachialis anticus, or a group of muscles, 
such as the adductors, and the calf muscles. 

C. Traumatic myositis ossificans, or osteoma of muscle aiM 

tendon. ^ 

A, Myositis Ossificans TaooHESSivA 

Myositis ossillcaus progressiva is a dis(*ase seldom met witli, and 
fortunately so, since it is very intractable and steadily ])rogresses 
to a fatal termination, in from ten to twenty y<*ars. It is char- 
acterised Viy a deposit of bone in' the muscles, those of tlie V>ack 

being, as a rule, the first 
affected. 1 1 is very I'arel v 
seen in the female sex, 
.boys and young males being 
attacked. 

Pathology. — The 

patludogy of the condition 
is in many ways still o)i- 
scure. It is bv no means 
certain tliat the designation 
is a correct one, since the 
general opinion is again si 
an inflammatory origin. 
The muscle-parenchyma is 
not primarily aUV'Cted, the 
bony deposit being inter- 
stitial. The fascia*, liga- 
ments, aponeuroses, and 
tendons are also affected. 
There may be simultaneously a periosteal develo[)ment of bone, l)ut 
this is not usual. Thus in a specimen in the Jlunterian Museum 
the latissimus dorsi, the spinales, and rhomboid muscles are ossified, 
whilst hoiiy outgrowths spring from the pelvis, ri])S, and scapuke. 

The aetiology is unknown. IVIiinchmeyer was of opinion that 
an interstitial myositis was the basis of the condition. Ifawkins 
was in favour of a traumatic origin. Heredity and syphilis have also 
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^teeu cited. There is much to be said in favour of the trophic 
hypothesis, wliich is supported by Hayem, Nicoladoiii, and Eichhorst, 
and is aiialogoiis in some respects to morphcea or Addison’s keloid. 

Symptoms. — The affected muscles become at first tender, 
doughy, or brawny, and these signs are associated with neuralgia, 
or more frequently myalgia of a rheumatic-like character. It 
appears that this infiltration may subside and leave no trace 
b^lniid, or repeated attacks of local swelling may occur before 
ossification becomes apparent. The muscles first and most 
generally affected are those of the 
back, especially the trapezius and 
latissimus dorsi. A characteristic 
attitude develops, the spine is slightly 
bowed and fixed more or less, and 
tlie chin is bent forward on the 
sternum. Abduction of the arms is 
interfered with, and if the mas'heters 
are affected, as is often the case, the 
jaw is fixed. Irregular l.wses of born* 
may become obvious, at first About 
the scapular and int(*rscapular regions, 
and then the erector spiiue becomes 
involved, particnlarly in the lumbar 
region (Fig. 5 77). Finaljy other regions 
of tin* body and the limbs are at- 
tacked. Thus in Cicsar Hawkins’s 
( ase, the progress of which was watched 
for nineteen years, at a late stage the pectorales majores were 
almost entirely ossified, and the sterno-liyoid and sterno-tliyroid 
muscles considerably so, causing much trouble in deglutition. 

The ribs become fixed, partly by ankylosis and p«artly by 
ossitieatioif of the muscles. Breathing becomes diaphragmatic, and 
the fatal termination is generally due to intercurreut respiratory 
diseases. The fixation of the jaw may necessitate artificial feeding, 
and ul(!eration over the prominent bosses calls for appropriate 
measures. 

A frequent and striking coincidence in the recorded cases is a. 
peculiar congenital deformity of the metatarso-phalangeal joints of 
the toes, the articulation being displaced inwaril, and the great toe 
outward. Nove-Josserand ' has noticed this deformity, together with 
^ Novu'Josseraiid and lleiie Horand, Hec. d'odh.y Maivh T, 1905. 
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thickening of the first metatarsal bone and shortening of the great 
toe. In the hands, the third phalanges of the little fingers are 
inclined outward, and the first metacarpals are? thickened. 

Treatment. — Curative treatment has so far failed. Mercury, 
iodide of potassium, phosphoric acid, hydrochloric acid liave all been 
tried with disappointing results. 

References • 

C-/BS.\R Hawkins. Med. Gaz., 1844, vol. xxxiv. p. 273. , 
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B, AND C. Myositis Ossificans CincuMSCuipTA and 

Tkaumatic Myositis Ossificans 

♦ 

Synonyms — English, Osteoma of Mnsck and Tendon ; Ercnoh, 
OsUomes des cavediers, Oskomes des fantassins {LaTveu), 
MyosUomes traumatiques ( Cafiier), Arraclurmnts pmostiqv.es, 
Dt^sinsertions inusmUnres, MyosUe ossifuintc Ivealisee, Myosite 
ossifiante tranmatique ; German, Reiter bnocken (Billroth). 

Definition. — An affection in which masses of bony tissue oJ' 
varying sizes develop within or in contact with the muscles, often 
following traumatism. 

The largo number of synonyms shows that those wlio have 
wriHen upon it are not clear as to the identity of the atTection, nor 
whether under the term “ osteomata of muscle and tendon ” one or 
several affections are included. 

History. — Early observations on the affection were made l»y 
Mascarel, Demarquay, liarth, and Gillette. In 1825^ Abernethy 
mentioned the case of a lad in whom a bony growth in a muscle 
invariably followed a idow upon it. Since his time, Billroth in 
1855, Virchow, Volkmann, and particularly Josephsoii in 1874, 
published memoirs dealing with the affection. Since 1874 ' the 

^ Abernethy, '‘Surgical Lecture III.,” Lancet, April 1S25. 

^ “Myositis O.ssificans,” C. F. J^iinter and John D. Clarke, A7ner. Jour. Orth. Sura. 
vol. vi., May 1909, p. 626. 
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observations have been more frequent. Caliier ^ assembled notes of 
133 cases, whilst many records are found in German surgical works. 
It. Jones and I). Morgan in an illustrated communication ^ added 
20 reported cases to those collected by Cahier, and give 26 X-ray 
and other illustrations. 

iBtiology. — The bony formations occur chiefly in males ; of 
Cahier s 133 cases only 6 were in women. The usual age is between 
t^venty and thirty years, and the fact that soldiers and horsemen are 
chiefly affected suggests a causative element of traumatisn) The 
brachialis anticus is affected as often as any other muscle^ (4") 
cases), tlien the adductors of the thigli (40 cases), tlie quadricei>.s 
femoris, 28 cases; and, exceptionally, the biceps cubitis, supinator 
longus, pectineus, gluteus maximus, the hamstrings, and very rarely 
the temporals. It is said that gonorrhcea may be a predisposing 
cause, but the usual history is that of traumatism, either single and 
severe, or slight but often repeated. 

Pathology. — I. Some of the new growths (traumatic type) are 
distinctly connected witli the hones, especially those near the elbow- 
joint, and follow a dislocation (Plate XXXV.). A small piece 
of periosteum is strippec\ up and* implanted among the torn muscular 
fibres aud develops bone. Experimentally Berthier was able, by 
detaching small portions of periosteum at the muscle insertions, and 
electrically stimulating the muscle, to induce development of small 
pieces of bone in the yiterior of the muscle-sheath. Otlier examples 
of tlui periosteal detachment tyjie are those exostoses which develop 
along the posterior aspect of the tibia about the origins of the 
f-ibialis posticus and the flexor profundus digitorum due to de 
iximde ('foussaint). 

II. The next group is quite different. Tliey may be spoken of 
as muscular osteomata proper. When multiple, they often number 
four or five, and are disseminated in tlie mass of the muscle itself 
(Plate XXXVI.). In shape they may be rounded, lamellar, 
or like a lobster’s claw. While some are unconnected with the 
skeleton, yet others liave a pedicle, running along the tendon or 
quite independent of it, and are attached to the bone. So tluit we 
meet witli tendinous, interinusculo-tendinous, aponeurotic, and inter- 
musculo-aponeurotic deposits. As a rule the plate-like formations 

1 Hew dc chir„ 1904, pp. 356, 602, 768, 826. 

^ Archives of ItdiUgcn May allied Phenomenaj 1905 and 1906. 

Formerly Prussian soldiers repeatedly brought the musket sharply up against the 
deltoid in drill exercise, and the result was the formation of the so-called “drill-bone ” 
(Holmes). 
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fire on the surface of a muscle, and the rounded or oval ones in 
the interior. The growths, when early, are transparent to X-rays, 
but later arrest their passage. # 

The bulk of pathological opinion supports the view that these 
growths have no apparent connection witli the skeleton. At certain 
points endochondral ossification is seen, the cartilage appearing to 
arise from the transformation of surroundiiiff connective tissue 



Ki'i. fi/S. — Micrfi.scojjical Soction from :i Musfular O.^teoiriM (Myosiiis Ossificaii.s, LctM-ne). 
Ir. Xew IJonc Foniirvtioii, idi'iitical in Structure witl» Normal lioim ; ( VvH., Cartilagf. 
whicli is eit.lier Fi I iro- Cartilage or Hyaline ; FiK, Fibrous Tissue with Cartilage Cells 
l»etwecn the Bumllcs. The Fibrous Tissue i.s continuous witli the Muscular Substance 
(not shown) (Oinbreilfinru;). 

I 

(Fig. 578). At other points the process seems metaplastic (like 
the periosteal form) without the intervention of cartilage. 

The pathological tlieories of the origin of these growths arc 
numerous. According to Bard they are sesamoid bones, and his 
view is supported by Pincus. Other observers, sucli as Orlow, 
Berger, Sieur, Tvcynier, Berthier, Berndt, and Schultz, favour the 
theory of '' periosteal insemination.*’ This theory may be correct 
in the " periosteal detachment ” cases, but does not account for the 
intra-muscular cases. Berndt, however, suggests that the periosteum 
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is torn and the osteogenetic cells escape. Experiments on animals 
in support of thfs theory have been made by Ollier, Langenbeck, 
Oornil, Coudray, Sieur, and Berthier. There are certain points, 
however, which militate against the periosteal insemination theory, 
and thevse are — 

a. At that part of the bone where the tendon is inserted the 
periosttuim is absent. 

No account is taken in the experiments of the effects of 
luninatoiua and fatigue. 

7. When tendons are affected, there is no explanation forth- 
coming as to the manner in which osteoblasts can penetrate 
dense tendons. 

S. Osteomata of muscle are never seen . after the use of the 
rugiue, when it is forcibly employed to separate muscle 
and strip olf the underlyirfg periosteum from the bone. 

A tliird theory is that these forms of myositis ossificans are due 
to transformed hauiiatoin.'i. This tlteory was advanced by Seydeler 
and upheld Ijy Charcot! Demmler, Nimier, Bamonet, and Auregan. 
An objection lias been raised ^hab blood clot cannot transform into 
bone, but tliis is formal only. Tlio clot can be and is at times 
replaced by young proliferating cells which become the jirecursors 
of osseous tissue (Zhuber, von Okrog, liammstedt, and Mignou). 

Finally, Ilaga and Fujiuiura have recently stated that myositis 
ossiticans has followed ex])erimental contusions and ruptures purely 
muscular. 

Onibredanne sums up the whole question thus : — “ A certain 
number are of periosteal origin. AVe must also grant the possiliility 
ot* the transformation of other mesoblastic tissues into bone ; and 
further, the provisional callus, preliminary to the deposit of bone, 
may be derived from the transformation of a hicmatoma, or the 
cellular proliferation following on rupture of muscle.” Moreover, 
we must no<is overlook Arbuthnot Lane’s view that ossification in 
unusual situations may follow excessive strain on muscles, ligaments, 
and bones. 

Course and Symptoms. — In the circumscribed form, such as 
u rises from irritation, the onset is very slow, wdiilst in the trau- 
matic form complete transformation of a muscle may take place 
Very rapidly. I have seen the subcrureus on two occasions become 
c nnpletely ossified in three months as the result of blows on the lower 
pnrt of the tliighs. The onset of the traumatic form may be suspected 
b’ after an injury, particularly after a dislocation, the range of move- 
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ment becomes more and more limited, and an unnsual thickening is 
felt over the bone in the situation of one or more of the muscles. 
Kdntgen-rays give the clearest indications . of the presence of these 
tumours, of whatevei* origin they may be. 

Treatment of the circumscribed and traumatic Ibrins is sur- 
rounded by considerable difliculty. Massage favours their growth, 
and in a sense this is desirable, because no operation can be success- 
fully undertaken until the osteoma, like a cataract, is ripe. Lei until 
the whole of the affected muscle is transformed into bone. If oii 
account of danger to the mol)ility of a joint an early operation l)e 
done, care must be taken to remove all the muscle and its sheath 
and the new bone with it. If a pedicle exists, this is divided, and its 
base is cut freely away with a ring of the periosteum around it. 
vVfter an operation, passive movements of tlie parts are undesirable, 
and massage is to be deprecated. 

Other Forms of Myositis. — These are — 

{n) Acute polymyositis. » 

(b) Htcmorrhagic myositis. 

(e) Myositis which accompanies urticaria and erythema. 

{(1) Neuro-myositis. » ^ 

(e) Myositis due to trichina. 

These forms are not of immediate interest to tlio surgeon, ami 
are not within the scope of this work. A graphic description by 
Dr. F. E. Batten is found in JtJnajdapmlia Mediea, vol. viii. ])p. 

4:t seq. 

New Gkowths in Muscle 

Tlie primary forms are rare. Sarcoiiuita, fibro-sarcoinata, aiul 
myxo-sarcomata are tlie most usual. Rare forms are fibromata, 
lipomata, angeiomata, myxomata, and encliondrumata. Any secoiul- 
ary growtli may be found in muscle. A few cases of that very ran; 
disease, rhabdomyomata, have been recorded, and bydhtids arc niei 
with, particularly in Australia. 


Hernia of Muscle 

Definition. — Hernia of muscle is a tumour formed by the pro- 
jection of a portion of that structure — healthy, intact, and not- 
ruptured — through its aponeurotic sheath. 

True hernia is to be distinguished from the “ pseudo-hernia ” ot 
Farabeuf (see ‘‘ Rujiture of Muscle ”). 
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iEtiology. — It is met with in adult males, and is usually tiaii- 
matic in origin.* Pichon examined 217 Alpine cliasseurs, and 
had muscular hernia of, the tibialis aiiticus, the existence ol: the 
lesion not having been suspected. Long-fibred muscles, siudi ns 
the tibialis anticus, the adductor loiigus, tlie rectus femoris, the 
biceps brachialis, are usually affected. 

Pathology. -f~The projection almost always takes place through 
a button -hole in the sheath. Occasionally the sheath may be 
thinned at one spot without its continuity being destroyed, and 
then the muscle* raises it and makes a prominence. The tumour 
appears when the muscle is at rest, and disappears when contraction 
occurs. 

We liave stated tliat trauma, such as contusions and strains, 
is the usual cause, but some cases are due to 
ulceration of the sheath from sujipnration or 
from syphilitic dcstniction, and others follow 
surgical o])erations, when the sluuith is not 
carefully sutured. A v^ery lew are duo to con- 
genital deficiency of tbe sheath. Guimard has 
experimentally produced ^the cctidition by 
excising a portion of the sheath of the semi- 
inembranosns in ralihits. 

Symptoms. — The swelling varies in size 
from an olive to a hen’s egg, hut it is usually 
([uite small. It is soft, semi-fluctuatiiig, never 
pedunculated, depressilile and reducible, and 
after re<iuction the margins of the aperture 
in the sheath or the aponeurosis can be easily 
ilefined. It is evident only during relaxation 
of the muscle (Fig. 579). When contraction 
begins the tumour hardens somewhat and 
gradually (^minishes (Fig. 580), and corn- 
icle tely disappears during resisted contraction 
(Fig. 581). Farabevif says that “any tumour 
which fails to disappear when a muscle is passively stretched 
or actively contracted is not a (true) ^ muscular hernia." We dwell 
on the epithet “true," because to Farabeuf is hugely duo the con- 
h'sion which has arisen from the introduction of the term “pseudo- 
hernia," which is always associated with rupture of the muscle, 
partial or complete. 

^ Word ill brackets is inserted by tbe author. 



Kio, r»7y. — Muscular 
Hernia, the Muscle 
being in Ke]K)se (Oni- 
brcdaniu;). 
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Treatment. — The only metliod is by operation, and even this 
is not strikingly successtiil. The sheath is exposed, the edges of 
the aperture are freshened, the protruding, portion of the nuiscle is 



Fk;. .'iSO. — ia*inia, i1m* 

Musi-ly being in (.'on tract ion (Oni- 



cut away, and the aperture carefully sutwred, care being taken to 
overlap the edges, liecurrcnces, however, are not infrc(iuent. 
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Congenital Absence of Muscle 

A few Ciises of this 'rare coiulition are reported, and Generally 
the ])ectoralis major of one side has been absent, with flattening 
and depression of the chest wall on that side, and an unusual 
thinning of the anterior axillary fold. It has Ixien observed tliat 
the arteries on* that side of the trunk (ire aljnorinally small. 
Occasionally the latissimus dorsi and the pectoralis minor are 
deficient as well.. Absence of some of tlie abdominal muscles and 
of the semi-inembranosus has also been described. I'Ikj condition 
of the ventral muscles in ectopia vesicjc is familiar to surgeons. 
Occasionally a part of a muscle is absent, e.g. the lower ])art of the 
])ectoralis major is wanting, while the clavicular poi’tion is well 
developed. When a l)one is absent, such as the libiila or radius, 
some of tlie muscles are not developed or anj merely represcMited 
by fibrous cords. Tlie interest of muscular deficiency is mostly 
anatomical, except in far as deformity may arise Irom it, and 
the absence of muscle does not necessarily cause any loss of function, 
as that is assumed by oiu^ i4r more of the synergic group. This 
fact is of importance in *ap|)raisihg the value of tendon and 
muscle grafting. 


Atroitiv from Dlsusk. I'roimio-Xkurotk.: Atrophy 

It is well known that if a part is not functionally active, a 
general atrophy, involving not only the muscle, but all the structures, 
su])ervcnes. We shall deal here with ati’ophy of the muscles only. 
That simple atrophy from disuse occurs is (-vident from the fact 
that when a patient is laid u]) with an injury to one kiuio, tlie 
extensors of both limbs waste. And this is liorne out by the exjieri- 
ments of Bum,’ M'htn'e both hind legs of ilogs were immobilised and 
rui arthritis '^set uj) in one of the joints of one leg. l*ieces of 
muscle excised after si.x to eight days’ fixation showed tl(!generative 
jnocesses equally marked in l.)oth limbs. ’J'he fixation then causes 
the atrophy, the inflamed joint being only an element of auto-fixa- 
tion. Experiments on animals, tlicn, are in favour of th(‘ theory of 
simple atrophy from disuse rather than from a tro]>ho-neurosis.' 
Vi-rtlier, two clinical facts are against the tropho-neurotic theory. 
Kirst, the very early onset of the muscular ih‘generation ; second 

’ Bum, “ (Jlier arthritisc'lie Muskel.itrophie,” IVicn.f.r mcd. Prcfint:, 1906, xlvii. 51. 

“ Bum, Naturfor.sclifr- uiiil Arztciversaiiimlinij; in Merau, Septernbrn- 1905. 
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that while the amount of atrophy seems to bear no relation to the 
severity of the arthritic disease, it does seem to be quantitatively 
related to tlie degree of immobilisation present. Still the reflex or 
trophic theory is supported by such great names as Vulpian, 
IViget, and Charcot, and it has many points in its favour. There is 
also the experimental evidence contributed by Itayinoiid and 
TJeroche, who stated that after division of the nerve-roots the usual 
atrophy of disease failed to appear. It is obviously, however, 
ditlicult to interpret the results of such an experiment, since we 
liave no means of estimating in set terms the effects of disuse, of the 
experimental joint disease, and the eftect of nerve section. It would 
take us too far to attempt to criticise the tiiidings from a neuro- 
logical standpoint, and on the wliole we agree with Bum that 
whilst the expression “ atrophy from disuse is clinically justifiable, 
still reflex disturbances cannot b? altogether disregarded. 

Idiopathic ^Iusculau A’i’ropuy and TIypeutkophy 

Tliese affections are grouped under the title of “ myopathies.” 

We may classify them as fojlows— 

1. Tlie infantile Type — in which there is a progressive atrophy 
of the muscles of tlie trunk and limb. 

2. 'rhe Krl) or Juvenile Type — an atro])liy chiefly aftecting the 
muscles of the arms, shoulder, and pelvic girdle. 

The Facio-Scapulo-IIumeral Typ5 or Landouzy-J )ejerine 
I’ype — ^in wliich, as the name implies, the muscles of the face, 
shoulder, girdle, and arms are involved. 

4. The reroneal or Charcot- Marie-Tooth Type — in which tlie 
muscles of the legs, particularly the peronei, of the fore-arms, and 
back become atrophied. 

5. An Hereditary Form of Progressive Muscular Atropliy in 
young children. 

6. The Pseudo -Hypertrophic Type — a wcdl-kiiown form of 
myopathy. 

It is not necessary to go into elaborate detail of the distinctive 
points of tliese affections, but they will be dealt with in so far as 
they interest the orthopadic surgeon, in the section treating of 
“ Paralytic Deformities.” 
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# 'J’itomsen’s Disease 

This afiectioii was described in 1876 by Thomsen, hiiriself a 
sufferer from it. It is both congeiiiUil and hereditary, and is 
characterised by marked hypertrophy of the muscular fibres and 
proliferation of the nuclei. A certain amount of paresis is always 
associated witli iti 

The chief symptom is a peculiar rigidity of the muscles occur- 
ring after they have been at rest for some time, and they become 
“ unlimbered ” by use. Thus, the movements are free at the end 
of a long walk, but a night’s rest is followed by hardness of the 
muscles in the mornin.<». 



CHAPTER II 

INJUllIES AND DISEASES OF TEN’DOXS AND THEIE SHEATHS 

Accithntal Division — -Suturinij and Restoration of Tendons — Rupture Luxation 
of Tendons — I'eno’^ipiovitis and Teno-Cellulitis, Traaniatie, Infective^ linj 
or (Jrepitant, Serous, Sujypurative — Results of TenoSynovitis^ Jerk-Fin(p:r~ 
Proliferating TenoSynoritis — Arborescent Lipoma of the Tendon-tSiieaths ■ 
TtnA>Synovuil Cysts — Simple Ganylion — Rheumatic and Gouty Teno-HynorifG 
— Tendinitis — Tuhcrcalous Teno-Synovitis — Gonorrho al and. Syphilitic Tarn- 
Synovitis —Nem Groidhs of I'endqus and their Sheaths. 

I 

Accidkntal divisicu is the most frequent and imporbint injuiy, and 
the inajority of eases are due tq cuts about the wrist am I luuid. 

Symptoms. — Section of a tendon 'does not always lead, as we 
might expect, to the position arising from the uncontrolled action 
of its antagonist. Thus, if the extensor tendon of a finger is 
divided, the digit becomes moderately lait not fully Ilexed, the 
flexors concerned being, as it were, inkinctively thrown out ol 
action, so that the gap eaiise<l by tlie retraction of the cut tendon 
is not at first increased. 

\V(i must not rely upon tlie position of the member as a sign ot 
division, but the fact tliat that movement whiidi is normaily pei- 
formed liy tlie injured tendon, or rather muscle-tendon, can no 
longer bo carried out. The only doubtful point which may crop nri 
in certain cases is whether the disability is due to (division of 
tendon, or to paralysis from section of a motor nerve. This can 
he decided by eh*ctrical stimulatiou of the body of the rniiscl'' 
from wliicli the tmnlon arises. If it is seen that on contraction oi 
the muscular belly the appropriate movement of the part into 
whicli the tendon is inserted does not follow, then we are correci 
in saying that the tendon is divided. 

Anatomy. — A certain amoun'. of “ tonic ” contraction of muscle 
is normally present, otherwise time would be lost in taking up tlic 
“ slack ” before useful contraction .set in. "When a timdon is cut, this 
« 768 
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tonic contraction causes retraction of tlie proximal end. Tliis is 
further aided ls»y the reflex muscular . contractions set up by the 
injury itself, and perhaps by the muscle takiti^^ part in contractions 
of its synergic group. Howsoever the subsidiary causes may atlect 
the question of retraction, tlie tonicity or elasticity of the luuscle 
leads to considerable displacement of the j)roxinial end. It usually 
disappears entirely from the wound — indeed in some cases, for 
exa^nple, the extensor tendons of the thumb, retraction of 2|, 
or even more inches has been observed. On the other liaiid, 
retraction may be more or less successfully resisted by aponeurotic 
expansions of the tendon ; or, in the case of those iuu.scles which 
have several tendons, some of them remain intact and kee]) the 
belly on the stretch ; or on account of the anatomical arrangement 
of tlie sheaths, as in the case of the index, middle, and ring fingers, 
when the tendons are steadied b)# the vincula accessoria tendinum. 
Further, the site of the injury is of importance. Flexor tendons 
divided in the palm retract but, little. If the division is above 
the wrist, the proximat end retracts greatly. 

The intrinsic retraction of the distal fragment is nil. It m{iy 
disappear from the wound, lint thi§ is merely due to the position of 
the part. If we replace* it in the position it was in when the 
injury was received, the cut end re-appears. 

In practice, especially in lacerated wounds, it imiy be diflicult 
to distinguish between the cut end of a tendon and a divided nerve. 
The latter, liowever, retracts less than a tendon ; and stimulation, 
meclianical or otherwise, of what appears to bo the nerve cord soon 
settles the question. Writing on the “Functional Ihognosis of 
Tendon Suture,” Dr. Wolter' discusses the probabilities of good 
unibii with or without suture according to the tendon affected. 

It is possible here to summarise merely the main points. 

The Eximnor Tmdons of the Hands. — If these be divided, better 
results may be expected than in the case of the flexors, since less 
retraction follows, owing to their closer attachnient to the sheaths, to 
the integument, and to one anotlier. However, tlie retraction is 
greater when division occurs above the wrist than below it. 

Extensors of the Thumb vAen divided at the Back of the ir?dst . — 
Ketraction in this situation is about 1 cm., owing to the tendon and 
its sheath being more or less bound down liy ptudosteiiin. When 
division occurs over the metacarpal bone, the central end will retract 
as much as 10 cm., since the tendons play freely in the sheath, and 

^ Archivfiir kliii. Chir. Bd. xxxvii. Hctt 1, aiyl An)}. Surg. vol. ix. p. 5.5. 
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the latter is very loosely attached to surrounding structures. At 
the inetacarpo- phalangeal articulations the prognosis is especially 
good, as the tendons are bound down to the capsule of the joint, 
and cannot retract even though the joint has been opened. 

Flexor Tmdom at the Wrist- Jaiiit — The slightest shortening of 
these tendons interferes with extension of the hands and fingers ; 
for it is knovrn that on the strongest extension, the flexor 
tendons which follow the excursion of the bones are stretched^ ad 
maxiraa and lie close to tlie bone, so that their length just suffices. 
Extension will be hindered by the slightest adhesion between the 
cicatrix of the flexor tendons and the skin ; and still worse is it 
when several flexor tendons are matted together in a dense scar. 
At the wrist two fasciie are found, the superlicial of which is strongly 
attached to the surface of the flexor carpi ulnaris, and partly assists 
in forming sheaths for the tendon of the palniaris longus and the 
flexor carpi radialis ; the second or strong deep fascia binds down 
the remaining flexor tendons apd the vessels. Therefore after 
division of the tendons of the fle.xor carpi radialis, flexor ulnaris, and 
palmaris longus, the cicatricial process is isolated and takes place 
above the deeper fascia, and the progno.sis will be much better than if 
the deeper tendons are severed. The tendon of tlie palmaris longus 
retracts inch when divided at the wrist, and that of the flexor 
carpi radialis nearly an inch. These measurements are obtained by 
ascertaining the excursion made by the tendons at that spot in 
passing from dorsal to palmar flexion. 

Tendons divided in the Palm of the Hand, — The results here are 
more favourable than at the wrist-joint. The retraction of the 
sublimis is a little more than J iiicli, and of the profundus a little 
less. 

Flexor Teiuhns divided, over the Phalawjes. — Tlie central end 
retracts slightly on account of the viiiculye. Most retraction takes 
place over the first phalanx and at the base of the ^second ; as 
much as inch occurs. The prognosis for tendon-suture in 
the region of the first phalanx is better than at the other 
phalanges. 

Tendons divided on the Dorsum of the Foot, — The prognosis here 
is good. Two cases are quoted by Wolter, and as a matter of 
clinical experience we know that union is good, although retraction 
to as much as inch usually occurs. 

Section of the Tendo AchiUis, — If division takes place less than 
1 inch from its insertion, in adults, there is but little separation oi 
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the divided ends, and the lieel may still be slightly raised. If 
division occurs#above this point there is a gap of over 1 inch. 

In perforniing operations for restoring the continuity of severed 
tendons the points brought forward by Dr. Wolter should be borne 
in mind. 

Union of tendon. — Once destroyed, true tendon material is not 
reformed. Uriion is by the intervention of a librous cicatrix, which 
itstjlf originates from the organisation of a provisional callus. The 
origin of the cells forming this callus is a subject of dispute. 
In this connection the autlior s experimental work and conclusions 
may be of assistance.' 

Treatment. — The continuity of the tendon must be restored, 
and with rare exceptions this is only possible by means of suturing 
the cut ends together. One great advantage of operative inter- 
ference is that opportunity is ailbrded for thorough cleansing and 
disinfection of the wound. Suppuration in a tendon sheath is 
readily evoked, and the tendon jtself has such a low vitality and 
poor blood-supply thi?t it very easily sloughs and exfoliates. The 
importance of reducing the jirobability of infection to a minimum 
is therefore obvious. Even modjfied inliammatory reaction is to 
be deprecated on account* of the excess of cell proliferation and 
subsequent adhesions to the sheath or the skin, with ultimate 
restriction of movement. Cicatrices thus formed are not only 
often painful, but are liable to late, even very late suppuration 
when movement is permitted. 

The wound having been thoroughly cleansed and all haemorrhage 
arrested, the cut ends are secured. There is little difficulty with 
the distal end ; thus, if a liexor is cut, flex the part ; if an extensor, 
extend, and the end appears. I'o find the proximal end is quite 
another matter. It may be, as it were, squeezed into view by the 
application of the Esmarcli’s bandage, or brought down by pressure 
from abov^. A useful manoeuvre is to put the neighbouring 
muscles on the stretch, as suggested by Felizet. Thus if the flexor 
of the middle finger is cut, possibly the upper end may be brought 
into view by hyper-extending the ring and index fingers, and the 
cut tendon insinuates itself along the sheath as the intact tendons 
of the remaining portion of the flexor muscle are stretched. As a 
last resource a dissection must be made, the tendon sheath being 
i'ollowed up, after inserting a probe. 

As to the method of suture we use a needle with a iion- 

’ Guy\s Hospital Jlep., vol. xlix. p. 109, Art. “ Regeneration of Fibrous Tissue.” 
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cutting edge, and materials capable of absorption. Most surgeons 
prefer fine catgut lasting ten to twenty days before tit disintegrates. 
As tendon splits longitudinally so readily, some metliod must be 
adopted to prevent this, or else as soon as traction is put on iho 
part the suture.s will pull out. 



LoDontii. Trinka, Seliwaitz. Oaiiifoil'hf. Von Arx. Sutf-i. 
Fni. r>.S2- - Mctlioils of Suturing Si*veri‘<l if.’eudons (Onibn-daniio). 


Fov rounded tendons Schwartzs procedure is the best. He ties 
a constricting ligature about a quarter of an inch above the cut 
end, and then applies the uniting sutures as in Fig. 582. Tlni 
object oi’ this device is obvious. For oval or tlat tendons tlio 



Kl(!. 58y. —Mntlioils of Klongiitiiig Turitloiis (Ombn'dauue), 

method of Voii Arx is advised l^y Ornbredaniie. Von Arx instead 
of one circular ligature, threads each of tlie tendon ends with a 
double interlocking thread (see Fig. 582); then he ties the free ends 
together, thus securing as much co-aptatioii of the tendon ends as 
possible. 
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When the tendon ends cannot he brought sutticiently close 
together, one of several procedures may be adopted. 

A. (i.) The tendon, may be lengthened by a process involving a 
double section, Eig. o83. We cannot advise tliis as a routine 
procedure, for if there is the slightest degree of sepsis present the 



Ilibbs. 

Fig. .^S-1. of Eloiigat.iiif»- 'IViidons (Oinbri'«la.iiiie}. 


separate piece of tei.’don will infallibly slough ; neitlior is it safe 
where the tendon ])asses througli an osseo-aponeurotic groove, and the 
blood-supply to the sheath *is feeble. 



(./Z<*rny. Hochct. Donblo 

Moi I i Ilf. A iiast.on losi s. 

Fig. 5H5. — MethotU of Elongating T»*inlons (Omi»iv»laniie). 


(ii.) An autoplastic procedure may be adopted, in wliich the 
tendon to be lengthened is not completely divided (Fig. 584). 
The method of Poncet is simple and gives a fair amount of lengthen- 
ing. '.riiat of Hibbs is a little more complicated, but as a com- 
|.»ensation much greater lengthening is obtainable. To prevent 
splitting, ligatures must be applied at A and 

^ David Silver, Ama\ Jour. Orth, Snrg., 1907, vol. iv. No. 3, p. 218 et scq. 

* An Experimental Study of the IiiHuence of Necrosis 2 >roduced by Sutures in Tendon 
^^uture and Transplantation,” ha.s shown that necrosis of the tendon end doe.s not occur 
if the sutures are tied under ordinary tension. 
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(iii.) A simpler method than Hibbs* is that of Czerny, in which 
the lengthening is obtained by splitting the required length of the 
tendon, and reversing it as in Fig. 585. I'rovided the precaution 
is taken to encircle the point A with a ligature the method is a 
good one. 

(iv.) Autoplasty by double anastomosis. This lias been fully 
dealt with elsewhere in vol. ii. sect. x. ( 

(v.) Heteroplastic operations in whicli tendon from another 
animal is introduced into the gap have not been successful, as the 
grafts either separate or become absorlied. 

(vi.) The junction may be effected by means of a foreign body. 
Mercurialised silk is most generally and successfully used. Catgut, 
silver wire, a tube of osseine, a tube of gelatine hardened in formol 
have all been tried. AVe have had many striking successes with 
the new silk method and we append notes of a few cases. 

Case 24. — Severn! Extensor Tnvhn of Index, FinjjeVf with a Gap of One 
and Three^juarters Inches replaced hy Silk, — biditji A\\, aged 14 years, 
was seen by me at Westminster Hospital in January 30, 190(>. Five 
months previously she cut the dorsal surface of the second phalanx of 
the right index finger. The wound healc(J, but the finger has lieen 
flexed since that time. The finger was gradually extended, and then 
hypei-extonded by an adjustable malleable iron splint. On February 1, 
1906, an incision was made on the dorsum of the finger from the meta 
carpo-phalangeal joint to the base of the third phalanx, and the ends of 
the tendon found to be separated, when the finger was fully extended, by 
a gap of 1:[ inches. A double strand of No. 3 mercurialised silk was 
inserted so as to bridge the gap. At the upper end the silk was passed 
through the proximal end of the tendon ; and at its lower end it was 
anchored to the base of the third phalanx. In six weeks’ time complete 
power of extension had been restored to the fingGr. 

A much bolder and partially’ successful operation was the 
following, undertaken for complete crippling of tlie baud after 
septic infection : — ^ 

Casp] 25 . — Coinplek Loss of the Flexor and Tendons in the Palm of the 
Handy Insertion of Alercurialmd Silk Tendons. — A nurse was sent to me 
with the left hand t-ompletely crippled. The wrist Avas flexed, and move 
ment was nearly'^ lost in the fingers and in the thumb. Tlie only move 
rrients left in the fingers were due to the action of the interossei muscles, 
'fhe operation undertaken i)roved to be very tedious and difficult. An 
incision Avas made from 3 inches above the Avrist nearly to the root of the 
middle finger. The median nerve lying in scar-tissue Avas isolated aftei- 
much trouble. The long tendon of the thumb wm destroyed for a dis 
tance of 3 iiiches, in those of the index finger the gap Avas 2J inches, 
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in those of the middle and ring fingers a little over 2 inches, and in that 
of the little fing(H* 3 J inches. The tendons terminated above in a dense 
mass of scar 'tissue, and below the ends were adherent to the bones. 
The ends were separated and refreshed, and two strands of No. 3 
mercurialised silk were used to connect the tendon ends. 

The result three years afterwards is that the wrist can be voluntarily 
flexed to 90" and extended 35\ Flexion to 60^ is possible at the first 
metacarpo phalangeal articulation, but extension is very limited. There 
is partial voluntary movement of the first interphalangcal joints of the 
fingers, and of the second joints of the 2nd, 3rd, and 4th fingers to 70 , 
and of the 5th •finger to 10"*. The thumb can be flexed to GO''. The 
result is thus partially successful, but it has been discounted by tlie stifi’- 
ncss and fibrous ankylosis of the small joints, which limits the full 
movements of the fingers, and by the tendency of the artificial tendons 
to adhere to tlm scars in the jialm, resulting from the incisions, made 
for the exit of pus when the whitlows were treated. The patient can, 
however, play some piano exeicises with the four fingers. 

(vii.) Interposition of neighbouring soft ])arts. Molliere lias 
interposed a layer of^ periteiulinbus connective tissue. However, 
on account of adhesions tliis is rarely successful. Ombredanne 
gives the preference, amidst all these procedures, to the process of 
Czerny, that is splitting J^nd turAing down the tendon, combined 
with annular ligature to prevent complete separation (Fig. 585). 
We prefer the insertion of mercurialised silk, which ultimately 
constitutes tlie axis of a new tendon (see vol. ii. sect. x.). 

Jk In certain cases it may be possible to approximate the 
insertion of the muscle to its origin (Poncet). Thus the level of 
the tubercle of the tibia or of the insertion of the Acliillis may be 
altered by detaching it with a saw’ and refixing highQx np. 

0. Shortening of the bones of the limb (LrUiktu*). It is 
very rare that conditions ari.se, which render this procediiie 
m?cessary or advisable. 

D. Finally we may renounce direct suture altogetlier and join 
tlie cut ends to neighbouring tendons. 

We have now considered — 

1. The method of uniting the cut ends. 

2. Of lengthening the tendon if necessary. 

3. It may he, however, that one has failed to find the proximal 
cut end. In this case the best plan is to anastomose the distal eiui 
to the tendon of some neighbouring muscle, the action of whicli is 
most advantageous under the circumstances. 

Missa in 1770 was the first to do this. The communications 
Tillaux, Polaillon, Le Fort Duplay to La Societe de Ohirurgie in 
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187') tirst brought the operation into current practice, Nicolacloni 
in 18S1 utilised it in infantile paralysis. • 

The methods employed are seen in IJig. 586. To prevent 
adhesions to the skin the reconstituted tendon must be covered 
with a sheath of connective tissue. It is important to preserve 
the synovial sheaths as much as possible. 

The afta'-treatrnent is all important, and everything depends 
upon tlie position in which the part is placed immediately after*the 
operation, how long it is immobilised, and bow long partially so. 
Experience alone can decide in each case. 

After any form of tendon suture it is necessary so to place the 
part, i’or example the finger, in such a position that there is no 
strain or tension upon the tendon which has been sutured. Thus, 



I’itfliunil. Sdnvartz. Tillaux-Uuiilay. 

Fkj. 586. — Soiih* Mtlhoil.s of Teinlon.Aiiastoiim.sis (OmhnManiui). 


for instance, if the extensor tendon has been united or an artificial 
tendon lias been placed in the gap, the finger and wrist are placed 
oil the splint in hyper-extension. 

Experiments on union of tendon made by the author have 
sliown that the band of uniting material will stretclr with ease 
for six weeks immediately after the operation, and then very 
little further stretching will take place. It is therefore evident 
that this period constitutes the “ critical period ” of after-treatment, 
and tliat during this time complete and partial immobilisation 
are essential. It is during the first six weeks after the o 2 )eration 
that we are able to regulate the length of the band of new 
material. The part is iilaced in such a position that no strain is 
thrown upon the affected tendon; and whether the position is 
exaggei’ated or not depends upon several points, the chief of which 
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arc the width of the gap wliich has been bridged, the souiidiiess 
of the suture ^effected, and the strength of the opposing muscles. 
Complete iminobilisatioii is maintained for fourteen to twenty- 
one days. Experience shows that between the fourteenth and 
twenty-first day the new material is still capable of lengthening ; 
but it has begun to har<]en, this condition being well marked about 
the tweiity-fir^t day. It is therefore mostly in the third week 
thftt we regulate the length of the uniting material. In order to do 
this, tentative passive movements are made, small in excursion and 
gentle in character. If tlie new material gives little or no resistance 
the part is further immobilised for a week. If it is strong and 
good, i)assive movements are carried out by the surgeon once a day ; 
the range of the movements being guided by the size of the gap 
which originally existed in the tendon, and by the extent of the 
natural excursions of the tendon. * The greater these are, the less the 
movement. At all other times tlie part is kept at rest. Cradually 
the amount of movement is increased, and by the sixth week, if the 
operation has been successful, the muscles governing the part are 
in ecjuilibriiim. Even novy absolute freedom of movement is not 
advisable. For half the ^ay and» during the night, a splint is worn 
so as to kec]) the part uiidcu’ control; and we find by experience that 
it is not until three months have elapsed that tlie patient can 
dispense with supports. 

One other point in tlie aftei’-treatment is noteworthy. If any 
foreign material, particularly silk, is introduced between the divided 
tendon ends, a small catgut drain should he inserted for forty-eight 
hours after the operation. If this be omitted, serum collects, and 
the foreign maUTial may be ultimately extruded. 


UUITUKK OF TkNDON 

A B C D 

I I I 



Fl(J. 587. Dingnnn to illnstr.ate t«niis used. A, Site ol' lluptuii.* of .Musolo ; H, Silo of 
hiterimisculo-tfinliiioiis riijituro ; O, lJupturc of tomltMi. I), Disinseition. 

Definition. — A solution of coutiuuity of a tendon, in the pro- 
duction of whidi muscular contraction takes part. 

Rupture of tendon is more frecpient tliari disinsertion, but rarer 
than muscular and intermiisculo-tendiiious rupture. Practically we 
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have to deal with it in three situations — rupture of the tendo 
Achillis, of the ligainentum patella^ and of the tendofc of the quad- 
riceps. Kuptures of the tendon of the biceps brachialis, triceps, long 
extensor of the thumb, gluteus maxiinas, and tibialis anticus have 
been seen, but are all exceptional. In a collection of 300 cases, all 



Fuj. 5S.S. — Disinst^rtion of 'IViuloii -Dotuclnueut ol a small I’iece oi Boiiu 
Capsule Opened (I)elbet). 

but about ten were examples of the three lirst mentioned. Kupture 
of the tendon of the plantaris is* a rarity. Tlie so-called cmip (ff* 
fonet Ijeing generally a partial muscular rupture of the calf muscles. 



Fro. 589. --Disimji'rtirm of Tendon -Fi.ncture - Capsule Intact (Di lbet), 

Delon has collected ten cases of bilateral rupture of tendon. 
Certain causes predispose to this accident. It occurs generally in 
the second lialf of life and is associated with rheumatism, rheumatoil 
arthritis, syphilitic gummata, and possibly ataxia. 



Fir;. 590.- -Disin>(rrtion of Teinb)n — Kuplure — Capsule Opened (Delbet). 

Grilliat suggests, in tlio (!ase of the ligainentum patelhe, that a. 
malformation may exist either as regards abnormal length or slack- 
ness. When the quadriceps contracts, the slack is taken up and 
arrested witli a jerk, and the rupture takes place in the manner in 
which a grocer's assistant ruptures a piece of string. 

In the case of the tendo Achillis, J. Ta Petit suggests slight 
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shortening due to high heels, so that the foot is incapable of 
sufficient dorsi-flexion, therefore a fall on to the toes may cause 
rupture. , 

Muscular contraction alone may be a sufficient cause as in 
swimniiug. Possibly, too, this is the case when the quadriceps 
tendon is ruptured in the attempt to avoid a fall. In other cases 
it is tlie abrupt arrest of movement, as in kicking against some 
ol>ject. 

The patellar ligament usually gives way close to the tibia (55 
per cent). Next in frequency near the patella (41 per cent); least 
often in the middle (4 per cent). In 70 per cent of cases the 
quadriceps tendon gives way close to the patella, and the tendo 
Achillis about ins. above the os calcis, where it is smallest. 

Treatment. — Good results may be obtained without suture 
by relaxation and immobilisatioli, Init in 50 per cent of cases 
thus treated the result has been unsatisfactory (Maydl, Buelianan, 
Bull). , 

On the other hand, suture may always be depended on to give a 
perfect result. It must be^l>orne in mind that ruptures close to the 
patedla open the knee-joint, and aii operation should not be under- 
taken save by the expert surgeon, and after ample precautioiis to 
ensure asepsis, 

Disinsertion is seen in tlie extensor tendons of tlie lingers, 
(Figs. 588, 580, 590), and give rise to “Mallet- Finger or “ Dropped 
Phalangette,” whicli is described in vol. i. p. 307. 


LUX.4T10X OF Tendons 

Displacement of the peroneal tendons forward from the retro- 
malleolar groove is not infrequtnitly met with. Other luxations of 
tendons are rarities. It was thought at one time that luxation ol‘ 
the long tcHidon of the biceps was common, but subsequent researches 
have shown it not to be so. Ih-obably only four or live undoubted 
cases will bear criticism. Luxation of the anterior and posterior 
tibials, and the extensor of the ring and index fingers have been 
recorded. 

Sometimes both perojiei luxate, at other times the peroneus 
h)ugus alone. Congenital absence of the retinaculum, malformation 
of the groove, some fractures and sprains predispose to this accident. 
Die cause is a sharp contraction of the muscles, deviating the foot 
outwards whilst U is in doi'si-flmoii. In paralytic talipes valgus, 
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calcaneus atid calcaneo- valgus — a slow and progi'essive dislocation 
forward — the so-called spontaneous luxation tiikes pTace. 

The symptoms are local pain, swelling, and ecchymosis, in 
fact, tlie signs of a sprain. On examination the tendons can be felt 
on the external surface of the malleolus. They are (iuite easily 
replaced — with the foot extended — and readily spring forward 
again when it is flexed. ^ 

Treatment. — In many cases it is difficult to retain the tendons 
in their places, but the attempt should be made. The foot should 
be placed at a little less than a right angle and everted,^ the 
tendons pushed back in their places, a firm pad and strapping 




Fn;. 592. — J^auneliwi^ue’s 0})i'r!itioii for 
Disjilafeineiit of tin* Peronei 'IVinloiis. 


applied, and tlie limb kept at rest in a plaster of Paris bandage. 
If we are dealing with recurring displacement, movements of the 
foot should be limited by means of a brace, with straps at the ankle- 
joint, to control tliein. The tendency to relapse, howjjver, is so 
marked that operative interference is often a necessity. The 
tendons must be fixed in place by turning down an osteo-periosteal 
flap from the fibula, and suturing it to the periosteum of the os calcis 

• In the report of a ca.se, aficoinpanied by a very complete bibliography, Dr. P. H. 
Fitzlnigh points out tliat the lesion always ooeurs (luring a muscular elfort, with the 
foot everted ami flexed. Hut (he holds) this would not occur uiile.ss the gastrociieiniuH 
and iMjroiieal muscles were sliorteiied. If these are of normal length, the Uill play of the 
ankle-joint, even in traumatism, would not dislocate the tendon. As a corollary, 
stretching of these po.sterior muscles is an e.ssentinl part of after-treatment, and l'.y 
arJojiting this he has obtained a suc(.‘e.s.sful re.sult without operation. Ketciitivc 
ajipajatus alone wa.s used, — 7 runs. Am. voi. xv. 1902. 
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(Fig. 591), or to the tendon sheath at its posterior part (Laniielongue, 
Fig. 592). A6 the same time the bony groove is deepened. A 
similar line of treatment is carried out at the inner ankle for a 
displaced tibialis posticus tendon. 


Diseases of Tendon Sheaths and Tendons 

^ TENO-SYNOVms AND TEXO-CELLULITIS 

We allude to the effects of inflammation in tendon and 
its surrounding structures, when due to infection of a wound (vol. 
i. pp. 771, 780 ). We now deal with the so-called primary inllam- 
matory affections of tliese parts. 

It is generally conceded that a pure uncomplicated tendonitis 
does not occur, or tliat inflammation of a tendon, apart from that 
of its synovial sheath, or of its cellular covering is not met witli. 
It is true that certain authors * have recently described a tendonitis 
in the case of the Achillis. Thus, Schanz suggests the name 
*‘Tendointis Achillea traumatica;*' Von Baracz, “Tendonitis Achillea 
arthritica.” But we cannbt see in what way the cases differ from 
the “ cellulite peritenditAjuse ” " of the tcmlo Achillis, as- first 
described by Folet, and subseipiently I>y liaynal, Kirmisson, De 
Boris, and others. 

Teno-celliditis is met with chiefly in the Achillis, and gives rise 
to one of the varieties of Achillodyiiia (an affection first described 
fully by Albtjrt, and due iu most cases to bursitis, see vol. i. pp. 
806-808). According to the French military surgeons it is also 
seen in tlie space above the ankle, on the front of the leg where 
the extensor tendons pass down in a compartment formed 
internally by the tibia and externally by a prolongation of the fascia 
lata. It has also been described as taking place at the radial 
insertion of' the biceps, and on the dorsum of the foot about the 
extensor tendons. 

Symptoms. — In the ease of the tendo Achillis a painful swell- 
ing of a cylindrical or spindle shape appears. It is situated well 

^ Sclianz, “ Kino typische Erkninkiingder AchilJcssehiie," Zentralll. f. Chir.^ 1905, 
48 ; Drehiiiann, “Eino typische Erkraukung der A(3hillesseliiie,’' f. Chir., 

1906, 1 ; V. Harac:;, “Tendonitis achillea arthritica als eiiie besondcre Form der 
Achillessehnenerkrankung,” Zmtrafhl. J\ Chir.^ 1906, 1. 

* Raynal, “Cellulite pcriteiidineuse du tendon d’Achille,” Arch. ifen. (fc mM.. 
1883, p. 677 ; Kirmisson, “ Contribution ii I’etiide ifes aifections du tendon d’Achille/' 
Arch. (jm. de mSd., 18S4, p. 100; De Boris, “ IVritenosites,’' Un. laed. du nord-csf, 

» p. 113. 
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above the os calcis and is therefore uncouuected with any bursa. 
In some cases it lias been described as being localised where tlie 
margin of the “upper” of the shoe infringes, ^suggesting a traumatic 
origin. But usually the overlying akin is neither reddened nor 
cedematous, and the swelling may be higher up ; or, as described by 
Kirmisson, several separate nodes, even four or live may be present 
at intervals along the tendon. The part is still' and, if movement 
is attempted, painful. Sometimes friction sensations tire perceptijile. 
The aftection comes on insidiously, over-use and strain seem to 
predispose to it, and rheumatism, gout, gonorrhu3a' and influenza 
are thought to be determining factors. It runs a benign course, 
terminating, as a rule, after a few weeks, in resolution. Neverthe- 
less, in some cases more or less permanent thickening and hardness, 
indicative of a sclerotic change, persist. Indeed it is likely that 
some examples of fibromata of the tendo Achillis originate in this 
affection. 

The tendons on the front of, the leg may be allccted after a 
prolonged march. Stiffness, disability and J>ain come on, accom- 
panied by a deep swelling on the front of the limb, beginning one 
inch above the instep arid extending upward for two or more indies ; 
the skill may be cedematous. Sensations* of pseudo-fluctuation and 
pseudo-crepitus may be elicited, but in neither of the above cases 
does the affection ever run on to suppui-ation. 

Treatment consists of complete rest, keeping the affected 
muscles relaxed by strapping appropriately* placed, and of pressure 
by cotton wool and a bandage. Painting with iodine is useful in 
the acute stage, and later massage and dry lieat baths. Any general 
disorder must be appropriately treated. 

Teno-Synovit]S 

As the serous membranes are closed sacs, with the vi«jceral layer 
in contact with and gliding against the parietal layer, so the 
tendon synovial sheaths are closed canals with a peritendinous or 
visceral layer and a parietal layer, lining the osseo-fibrous canal in 
which the tendon glides. Whilst the serous membranes have a 
definite endothelial lining, the very thin wall of the synovial sheaths 
consists only of imperfectly differentiated areolar tissue, the cells 
taking on here and there an endothelial arrangement. The cavity 
contains a small amount of a glairy synovial fluid. 

The largest synovial sheaths are the following: those of the 
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Ilexor tendons in the hand. The index, middle and ring fingers 
have separate aheaths, which terminate near the roots of the fingers. 
The tendons of the thumb and little finger have sheaths which are 
prolonged up beneath the anterior annular ligament and assist the 
flexor tendons in gliding under this structure. At the back of the 
wrist are the sheaths lining the six osseo-fibrous compartments 
formed by tlie posterior annular ligament and the radius and ulna. 
InAhe foot th6re are the sheaths, under the anterior annular liga- 
ment, of the extensor proprius pollicis, the tibialis anticus, and tlie 
extensor longus digitorum. Behind the inner ankle are the sheaths 
of the tibialis jiosticus and Ilexores longus digitorum and pollicis, 
and behind the outer ankle that of the peronei. 

In teno-synovitis the wall of the sheath becomes changed and 
the contents modified in various ways, giving rise to different types 
of the affection. The chief of those are : 

L The Dry Type. 

IJ. The Serohs Type. 

III. The Suppurative Type. 

IV, I’r^liferating Type. 

V. Tke Tuberculous Type. » 


1. Dry on ('kepitant Teno*Synovitis 

The situation in which this is most freipiently seen, or rather 
felt, is above the wrist on the radial aspect of the fore-arm, at the 
spot wliere the tendons of the abductor longus pollicis and extensor 
brevis pollicis cross the tendons of the radial extensors of the carpus. 
It is stated by some anatomists that a bursa separates the extensor 
tendons of the thumb from those of the radial extensors, especially 
in the case of those whose occupation entails much rotation of the 
hand, as iy the use of a screw-driver. It is possible therefore that 
some of these cases are really bursitis and not truly synovitis — a 
distinction in this particular case, almost unnecessarily fine. This 
affection is met with in the sheaths of the peronei, the long tendon 
of the biceps, the extensor communis digitorum at the back of the 
wrist, and in the extensor sheaths of the thumb at the level of the 
wrist. 

It is seen chiefly in adult males, whose occupation is laborious, 
and it is especially frequent in those who have arthritic trouble, 
particularly in those who are liable to rheumatic affections. The 
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onset is usually sudden. The signs are pain and tenderness in 
the tendon sheath, and perhaps a slight swelling. i>If the patient 
is made to move the part, a fine friction or crepitation will be 
felt. This is variously described as being like the rubbing of silk^ 
or the creaking of new leather. The prognosis is gooJ. Eest, 
support for a few days, and firm pressure, are indicated. Relapse 
is not imcoininon. 


11 . Seuous Ti^xo-Synovitis 

t 

Ombred.'iiine states that this is usually a manifestation of some 
subacute pyogenic infection. Thus, it is met with in gonorrlima at 
any stage, in acute rheumatism, in secondary syphilis, and in scarlet 
fever. It is usually found in the same places as tlie “ dry ” form 
— of which it is simply a more^ advanced stage. The sheath is 
distended with serous effusion, and a characteristic elongated tumour 
forms. Where the tendon passes^ under a constiicting baud, such 
as the annular ligament, the tumour is compressed and is lobulated 
in shape. There is, as a rule, not much pain except on movement, 
and it may then be very acute. Coinpletfe rest on appropriate splints, 
presstire and bandaging usually give spbedy relief. If a chronic 
(jondition supervenes, anxiety as to whether tlio underlying cause 
may be tubercle, or whether a transformation into a tuberculous 
teno-syiiovitis is taking place, may be felt. 

III. Supi’UKA'i'ivK Tkno-Synovjtis 


may originate in 

A. Direct infection, for example, a punctured wound of the finger, 

introducing septic material into the sheath. This is very serious in tins 
little finger or thumb, owing to the prolongation of the sheath above 
the annular ligament. ^ 

B. More often it is due to the spread of disease from some 
neighbouring structure. Tims an osteomyelitic focus, or a cellulitis, 
may eventually invade the syjiovial sheath. 

C. Rarely tlie infection is tluough the blood stream. The most 
frequent examples of this class are seen in pycemia. It occurs also 
in scarlet fever, typhoid fever, pneumonia (Vidal and Mercier have 
seen a pneumococcic synovitis), or it may be due to the gonococcus 
(Tollemer and Mascaigne). 

The tendon sheath becomes distended with pus, in a part or in 
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the wliole of its extent, its wall becoming converted into an abscess 
sac. The tendqn softens, becomes infiltrated, and eventually sloughs. 
The surrounding tissues are cedematous and indurated. The pus 
perforates the sheath, burrows into the connective tissue, and the 
skin ma^ give way. 

The constitutional symptoms are correspondingly grave. 

Treatment. — Early and free incision of the tendon sheath is re- 
quired, In somb cases it is possible to open both ends of the shGatl),pass 
a drain along, and irrigate with sterile salt solution. It must be borne 
in mind that i^> is not always easy to distinguish a cellulitis Irom 
a teno-synovitis — for example in the fingers — and in laying open a 
cellulitis, if we cut too deeply, the underlying sheath may be opened 
and infected, whereas otherwise it miglit have escaped. Von Bier’s 
method is thought by some to be of use, but others liave not 
found it superior to continuous, liot baths. In using the latter 
it is probable that strong antiseptic solutions do more harm than 
good, as they do not reach the part affected, whilst they diminish 
the vitality of the parts they touch. Their object is to promote a 
free How of blood to tlie part, with relaxation of the tense structures. 
Every effort is to be made t^:) ])reserve the part, and amputation is a 
final measure. • • 


JlESl LTS OF TkNO-8yXOV1T1S 

A, Plastic Changes!. — In a suppurative case, after the fonna- 
tiou of pus ceases, the internal wall of tlie sheath is no longer 
smooth and shiny, but is converted into ordinary granulation tissue, 
and adheres closely to the tendon. The whole tendon and slieath 
eventually form a more or le.ss indurated and contracted fibrous cord, 
fu such cases treatment avails little, but we must not be too ready 
to assume that no improvement will take place. In cases seen a 
year afterv^xrds, the parts often show a marked improvement. In 
less marked degrees, that is, in subacute infection, or in gonorrhccal 
cases, the adhesions are less numerous and dilfuse ; prolonged massage, 
rlry heat, and passive movement are of use. 

B. Hyperplastic Changes. — Stenosing fibrous teno-synovitis, 
c ff. one form of snapping or jerk linger. In this affection the gener- 
rUy accepted explanation is that there is an iuHaminatory or post- 
traumatic thickening, with subsequent stenosis of the tendon sheath 

the stenosis setting up grooving and irregularity of the tendon 

itself. 

3 K 


VOL. 1 
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I\\ PllOLlFEHATING TENO-SYNOVITIS' 

In this affection, described by Kbnig and Kliininor, papillomatous 
and pedunculated excrescences, due to chronic teno-synovitis, arise on 
the internal surhice of the sheath. The interest of the condition lies 
in the possibility that the pedicles may give way and thus originate 
the fibrous Ibreign bodies described by Vilheinin. 

Arborescent Lipoma of the Tendon Sheaths. — Ten observa- 
tions are recorded by Billroth, Haiiniann Kurz, Haeckel, Lendler, 
Garre, and Kiiinmer/ in the following situations : affecting the 
sheaths of the extensor tendons of the fingers six times, the flexors 
of the finger twice, the peroneus brevis once, and the extensor carpi 
radial is longior once. 

The affection is not tuberculous, but is a fibro-lipoinatous 
degeneration of the tendon and its sheath, inflammatory in origin 
(Kiinimer) and allied to the “ proliferating synovitis ” of Kii miner. 
There is a soft, clastic, pseudo- 11 uctuating^ swelling, with false 
crepitus present. As a rule it is painless. Before operation, it is 
practically impossible to diagnose it by Hs local characteristics from 
tubepulosis, unless the vou Pinpiet reaction is employed. 

The form of treatment which has been used is excision, when 
the swelling lias caused serious inconvenience and partial loss of use 
in the part. 

Foreign Bodies in Tendon Sheaths." — There are only eight 
observations recorded, and the extraneous material was found to lie 
either a fragment of a fractured bony process or an osteophyte. 

Teno-Synovial Cysts have been described by Foucher, 
Deriiarquay, Larger, and Franz.'^ Tliey are mncli rarer than 
arthro - synovial cysts, and those observed by Erichsen, Jiyot, 
and Miiller were at the level of the first phalanx of the middle 
finger. T have seen them three times, at the base of the first 
phalanx of the thumb on the palmar aspect. They give rise to o 
prominence of the sheath, and closely resemlde, if they are not 
identical witli, simple tendon ganglia. 

Franz explains their origin as arising from local hyperjemia due 
to repeated mechanical irritation, which sets up cell-proliferation and 
hyperplasia. The cells undergo colloid degeneration in the centie. 

^ Cf. Kiinimer, ^ev. m6d, de la Saisse romande^ 1894, p. 287. 

“ Riou, These de Parts, 1897-98. 

* Cf. Franz, “ Kystca synovieuaes dc la face palmaire de la main,” Archivf. klin. 
C?Ur., 1903, Bd. Ux. p. 973. 
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and a cyst forms. Franz, Payr, luedderliose, and Thorn deny that 
they are prima/ily connected with the slieath at all. Tliey say they 
are false bursa? developed over the sheaths. The treatment is 
e.xtirpation. 

Cysts liave also been known to develop in the tendon-suhstance, 
and have been described by Auvray, Morestin, Borchardt, Morian, 
Essen, and Hoffmann. They are pathological curiosities, and when 
situated in the flexor tendons of the lingers, as tliey pass through 
the osseo-librous grooves, they have given rise to jerk finger. 

CANrJ.TOX OK THE TeNDOX SllEATIl 

English surgeons use two terms, simple and compound ganglion. 
The hitter is an unfortunate expression, because it tails to indicate either 
the nature or the gravity of the affection. A coini>ound ganglion 
is a tuberculous teuo-synovitis affecting the great palmar sheaths of 
the hand. It is described on yp. 790-70/), under its ajipropriatt* 
heading. • 

A “simple” gangiiou is a cyst developed in the synovial mein- 
imine (Ombnklaiine), and is filled with clear colloid material. 
They are situated, generally, on the dorsal surface of tlie wristf, ami 
may there be connected with one of the extensor tendons, or they 
are seen on tlie dorsum of the foot in the neighbourhood of one of' 
the tarsal joints. Oecasionally, they appear on the outer side of the 
knee-joint in front of *the biceps tendon, and tliey are also im?t 
with in other situations, which, on account of the rarity, it is not 
necessary to specify. 

Pathology. — Much discussion has arisen on this point, and 
various theories have heen advanced. may say, however, that 

the view generally accepted is that a simple ganglion is a degenera- 
tion cyst arising ill the tendon sheaths and the capsule of joints. It 
has been faeely stated and widely accepted that they are hernia) of 
the tendon sheaths or joint capsule, hut the difficulty is that no 
communication has been shown to exist between the cavity of tlie 
cyst and that of the tendon sheath or joint-cavity. A feasilde 
explanation of the origin of ganglia is that a small portion of the 
synovial membrane lias become protruded and cut off, and it may 
I’len have degenerated into colloid material. Ledderhose and 
ethers (see Teno-Synovial Cysts) regard them as colloid degenera- 
tions of the fibrous tissue of the capsular ligament, which occur at 
lirst in numerous small areas, and later run together and form a 
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simple cavity. Sometimes, however, they may arise from a lymph- 
angiomatous condition either of the tendon sheath or of the 
tendon itself. 

When the cyst is dissected and examined, it is found to have 
a dense librous capsule, closely adherent to the adjacent tissues, 
and not lined with endothelium, the viscid contents being in im- 
mediate contact with the fibrous wall. 

(diiiically, a simple ganglion on the wrist (carpal ganglioii or 
sprained sinew of the wrist) is a rounded or oval swelling situated 
on the dorsal surface, towards the radial side. It varies in size 
from a pea to a walnut, and the skin and fascia are not adherent to 
it. It does not move with the tendons, but becomes more prominent 
and tense on Ilexion of the wrist. Its appearance is gradual and follows 
some strain of the wrist, especially in girls, and is often seen in 
those who practise the piano a/5siduously, and in washerwomen. 
Beyond a feeling of weakness, a ganglion often gives rise to no 
symptoms ; but some patients, es;;)ecially girls, complain of partial 
loss of power in grasping objects or lifting heavy weights, and of 
pain which slioots up the arm. 

Ganglia on the dorsum of the foot are smaller, flatter, and more 
tensrf than those on the wrist, and on account of tlieir hardness are 
sometimes mistaken for a bony growth. Tliey rarely give rise to 
symptoms, except such as arise from pressure l)y the boot. When 
situated about the knee, they are gemirally found in atldetic young 
males, and may cause stiffness and some difficulty in moving the 
joint. 

Treatment. — Occasionally, frequent application of Lin. Todi or 
a Idister or two, succeeded by firm pressure when the skin has 
healed, and keeping the joint immobile in a splint, will be followed 
by disappearance of the swelling. W e do not recommend 
“ dispersing ” the ganglion by a smart blow. It is seldom 
permanently successful, and is painful. A method oL treatment 
wliicli we are in favour of is the injection of five minims of carbolic 
acid into the sac. A small incision is made into it with a tenotomy 
knife, the contents evacuated, the carbolic acid inserted with a 
subcutaneous syringe, and the part dressed and splinted. Some 
irritation follows, and tlio ganglion seldom recurs. Thomson and 
Miles ’ recommend transfixion of the skin and ganglion by a double 
thread of silkworm gut, done antiseptically, and the parts are then 
dressed. In a week the threads are removed, and the wound sealed 
' Manual vf Surgery, 3id ed. vol. i. p. 225. 
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with collodion.^ If these methods fail, the ganglion should he 
excised. • 

Rheumatic Tendonitis and Teno-Ssmovitis. — In rlieumatic 
subjects,, hard, more or less rounded nodules appear either during 
an attack of the fever or apparently independently of it. Tliey are 
subcutaneous and may be attached to the sheath of the tendons, or 
directly to the, latter structures. They are about the size of a pea, 
multiple in number, and most frejiuent about the fingers, hands, 
and wrist ; less so about the elbow, knees, scapuhe, and spine. 

They occur more often in children than adults, last for weeks 
and montlis, and finally disappear. 

Gouty Teno-Synovitis. — Either the slieatljs or the tendons 
themselves may become the sites of deposit oF masses of urate of 
soda, which lie beneath the endothelium, and vary in size from a 
pea to a cherry. They may merely cause deformity, hut occasionally, 
by their bulk and attrition, limit movement. If large, the deposits 
should be excised. • 

Tendonitis. — Sometimes the tendon substance becomes inHamed, 
either from the spread of ,se|)tic infection to it, or in gouty and 
rheumatic people, who havp over-strained the tendon, especially the 
tendo Achillis. It gives rise to one form of achillodynia. The 
tendon is swollen and painful througliout its length, and is very 
tender on movement. Occasionally gouty nodules form in the tendon 
substance. Constitutional remedies, assisted by rest, dry heat, and 
temporary fixation, soon give relief in the gouty and rheumatic forms. 

A". Tuberculous Tkno-Svnovitis 

Tuberculous teno-synovitis is met with in two forms: (1) That in 
which rice-s)\aped or melon -seed shaped bodies are present; and (2) 
tlie fungating variety. Sometimes a serous form is described. It 
is certainly rare, and is possibly due to tuberculous infection of a 
chronic serous teno-synovitis ; still, it may be, in some cases, as 
Schuchardt and Tedenat opine, tuberculous from the start. There 
are no hard-and-fast lines of demarcation between the various forms, 
intermediate stages are met with, and the transformation iVom one 
to the other may be observed. The ditrereiices depend on the 
virulence of the infecting agent, and the degree of imuuinity of the 
subject. The “ fungating ” is the most severe form. It may be 

* We have recently read that ganglion of the wrist has been successfully treated 
by injecting thiosinamin {Guy's Hospital GazeUt^ March 1910). 
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merely the end-stage of a less serious variety, or it may be 
“ fiingating ’* from tlie start. In surgical and 6ther forms of 
tuberculosis, save in certain rare cases, the « bacilli are distributed 
by the blood-stream, and the terms “ primary ” and “ secjondary ” 
can only be used in a general way. By “ priniary ” we mean that 
no antecedent or older tuberculosis other than the one under 
observation (jan l)e demonstrated. This question ^we liave detilt 
with elsewhere (Vol. 1 1, sec. i.). In the fiingating form of teno- 
synovitis the [>atient is often found to be plitliisical, and the local 
lesion is probably secondary to the pulmonary disease. In the 
rice -grain variety it is not always so, and the . local lesion may 
he cured before any other tuberculous lesions have appeared. 
The iiiihler form, however, may l)ecome fungat.ing, and phthisis 
pulmonalis or other visceral infection occur. 

Either form may arise l)y difect extension and infection from 
an arthritic or osseous focii.s. This is frequently the case in the 
r'ungatiiig form, es])ecially in the t/Arsal regioir 

(1) TiTn:ucuLoi;,s Tkno-Synovitis ass^cjated with KicE-SiiAm) 

' Bodiks 

This form, similarly to the fungating type, usually attacks 
young adults of both sex(.‘S, between the ages of eighteen and 
Lwenty-tive years. I’he subjects often {i|)pear to be otherwise in 
gooil health. The usual sites jire at the hack of tlie hand in the 
extensor sheaths, behind the malleoli in the peroneal or iiexor 
sheaths, and most frequently on the front of the wrist and in the 
])alm (Coiiij)ound Ganglion). 

Symptoms. — Feelings of weight and fatigue) are iirst noticed. 
'I'hen an elongated swelling a[)peai's in the course of tlie affected 
sheath. It is of a doughy, semi-lluctuating consistence, and where 
bound down by resistant structures, sucii as the annular ligament, 
is bi-lo]>ed. Tlie eliara(3teristic sign is elicited by pressure with 
the finger on the swelling, 'i'lie rice-grain or melon-seed shaped 
bodies slip tVom under the finger with a little jerk or crepitation. 
This sign is esjaicially well marked if the distended sheath is 
constricted at one part. Thus, when tlie great flexor sheath of the 
palm is affected, if the observer places tlie fingers of one Jiand on 
the swelling in the palm, and the fingers of the other on the swell- 
ing above the wrist, the bodies will be felt to slip tlirougb tin' 
narrowing caused by the annular ligament. It is stated by 
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Chassaignac that a narrowing of the sheath is essential to the pro- 
duction of this'^ensation, and Michon has demonstrated this point in 
the following manner^ He filled a bladder partially with water 
and grains of rice, and found palpation caused no characteristic 
sensation. He then placed a ligature around the centre of the 
Idadder, thus forming a narrow istlirnus. Alternate pressure tlien 
gave rise to the sensation. 

.•The disease at first runs a very chronic course, the patient 
being free from fever and toxic signs. Spontaneous resolution may 
occur, or cure* may result from appropriate treatment. On the 
other hand, cold abscess may form, which involves the skin and 
perforates it, and the lesion assumes a fungating character owing 
to septic infection. There is great risk of extension of tuberculous 
disease* to the bones, and di.sorganisation of the wrist-joint. 

Pathology, — 1'he pathology »5f tliis condition lias given rise to 
much discussion, and even now in certain minor points uncertainty 
exists, it ice-shaped bodies liavofbeen known since tlie early part 
of the nineteenth century, but it was not until 1870 that tbeir 
tuberculous nature \vas susjiected by Iloeftmann. Baiimgarten in 
1884, and Nicaise, Poulet,^and A^^wllard in 1885, histologically and 
by inoculation demonstrated the tulierculous nature of the lesion. 
The production of tlie acjtual bodies is largely mechanical, but rice- 
grain teiio-synovitis apart from tubercle has not been domonstrated. 

On cutting into the sheatli, a variable number, often very 
large, even it may be liundreds, of vice-like bodies escape. They 
are smooth, white, opalescent, polished, and sometimes faceted, 
'fliey vary in size ami may be as large as a small bean, a ipiartor of 
an inch being about the average length. Their shape i.s more that 
of a mclon-seeil tlian a rice-grain, being diseoidal, thin at the edges, 
thick in the centre, ami about twice as long as they are broad, 
'fliey are composed of a libriuoid substance, and histologically may 
1)0 descributl as either stratilied or reticulated in structure. Remains 
of leucocytes, epithelioid (iells, and possibly even typical tubercles, 
may be seen. In certain sections, examined by Ombredanne and 
Lottule, the identity of their structure with that of the innermost 
layer of the wall of the sheath was fully recogni.sable. And in 
some instances the rice-shaped body was still attached by a fibrous 
0 / fibrinoid pedicle to a point on the slieath wall where the 
•iegeneration was less marked. 

The sheath or wall is thickened and is composed of intlanuna- 
bay and young fibrous tissue, interspersed with tubercles, which in 
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some places consist of a single giant-cell surrounded by a zone. of 
epithelioid cellules, and at others, especially in the buter layers, of 
confluent tubercles. The inner layer of the wall shows a necrotic 
condition both of the tubercles present of the cells, and cctnnective 
tissue and vascular walls; and the innermost layer of all is thin, 



Fig. 593. — Microscopical Section of a Teinlou Sheath nffcctcil witli Tuhercnlosis. K, llice* 
grain Bodies a<lhereiit to tin* Sheatli-Wall ; H, Hyaline Degeneration of Tissues ; 
T, Tnflaminutory Tissue infiltrated with Lymphoid Elements ; F, Tnhcrciilous Follich* ; 
S, Fibrous Tissue (Oinbredanne after Letulle). 


glassy, homogeneous; here the process of coagulation -necrosis is 
most completely marked. 

Origin of the Rice-Shaped Bodies. — It was formerly thought 
that these were coagulative in character and due to production of 
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true fibrin either from iiitracystic haemorrhage, or apart from 
luemorrhage, ffom the effused serum. But it is now known that 
their structure, although fibrinoid, is not true fibrin. There is no 
doubt that they have their origin in the irregular disintegration of the*, 
innermost necrosing layer. Here and there little peninsulas are 
left jutting out, composed of elements in which the necrotic change 
is not quite sq fully advanced. These become pedunculated, break 
ofi* and are rounded and polished by the movements of the tendon. 
This view appears more likely than the idea hitherto accepted that 
they are formed by lamellte of‘ the amorphous innermost layer, 
which became rolled or folded up, engulfing some of the cellular and 
less disintegrated elements. 

Ombredanne {Nouveau traM de chivurgie, vol. ix.) gives many 
references, the most important of which are : — 

# 

LrcKK. DtMitsflui Zeitsdir. f. Chir., 1872, p. 460. 

Lakosse. Synovites u givains riziformes du poignet ot de la main. Tlieso do 
Paris, 1882. • 

Weiss. Rev. de cliir,, 1885. 

XiCAisE, PoriiET, Vaillaui). Nalme tnl.>emile\ise dos hygromas et cles 
synovites a grains rizildrincs de la^ciiisse. Rev. de eliir., 1885. 

Revehdin et Mayor. o.ssjHuent ii grains riziformes. Rev. de la Suisse 

romande, 1887. 

Wallich. Nature tuberculense des synovites a grains riziformes. Soc. de 
biol., 17th Nov. 1888. 

Dap.an. Nature de la synovite a grains lizifonm-s. These de Paris, 
1889. 

CiAiiRK. Beitr. ziir klin. Chir., Bd. vii. 

Mullez. Extirpation des synovites ;i grains riziformes. The.-^e de Paris, 
1893. 

SCHUCHAUDT. Arcliiv f. pathol. Anal., 1894, Bd. cxiv. 

Riksk. Deutsche Zeitschr. f. (!Iiir., 189.5, p. 1. 

VoEKOViTCH. Presse iiuul., 1897, No. 22, p. 122. 

( Jaxtois. The.se de Paris, 1900-1901. 

OiGNOZzr. Riforma med., 1906, p. 366, with Bibliography. 

I 

111 making the diagnosis, certain other but rarer conditions 
should be borne in mind. In arborescent lipoma of the tendon 
sheath, the pedunculated fibro-lipomatous fringes may give rise to 
the sensation of bodies slipping away with a jerk. Syphilitic teno- 
synovitis and malignant disease — in which the glands are generally 
enlarged — are to be thought of ; and lastly, a simple chronic teno- 
synovitis, the existence of which is, however, doubtful. 
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(2) FuxGATiNir Teno-Synovjtis 

Pathology. — The chief researches establishing the nature of the 
affection are those of Trelat, Latteux, Lannelongiie/ Terner and 
Verrchere.” 

The tluid contents are, as a rule, scanty, and they may be 
serous in character, yellow or green in colour, and sometimes hold 
in suspension yellow or grey grumous, or occasionally red masae.s, 
the last named being due to altered Idood. The tendon generally 
looks liealthy, but is at times dull and eroded, and ife surface may 
be invaded by granuhitions. The wall is composed of tliree layers : 
(1) Interually we see the granulations, which are sometimes 
covered by endothelium, as if the tuberculoma were extra-synovial. 
But in most instances the disease is clearly intva-synovial. The 
fiiugosities are exuberant, mulbenw-like, sessile, and more or less 
translucent. Sometimes they are i)a.l(} and semi-transparent like 
the tissue of an oyster, and at otfeer times they are pink, red, or 
maroon where hannorrhage has taken |)lace. * Very rarely are the 
granulations small and villous. (2) Beneath the fungouMike 
internal layers is a network of vessels. (3) Externally is the 
lardaceons layer, which is striated, whitt?, and hard, often to 
1 cm. thick. It is very resistant to curetting; ?ind whilst doing 
so we may see here and there a little mass of granulations 
about the size of a pea, which indicate the orifice of a diverticulnni 
and lead into another pocket, or if towards the skin, a fistula. 
Tlie sMr]'(jiindiiig tissues are chronically oMlematous, and the 
jiiusciilar interspaces are gelatinous. .Sometimes the diverticada 
lead to bone or joint, especially on the tarsus, and less freciueutly 
at the wrist. Tristologically, the lesion is characterised by the 
development of enormous numbers ol‘ typical tubercles, giant 
cells are in abundance, surrounded by epithelioid cells, hut there are 
few bacilli demonstrable. 

Symptoms. — The onset is insidious. A swelling appears, 
elongated, and occupying the ])osition of a tendon sheath, which is 
at first elastic; and non-fluctuating, and tlje characteristic crepitation 
of the rice-grain I'onn is absent. Fluctuation is not present in the 
early stages, and so long as the tumour is not adherent to tlic sur- 

' Lauiieloiigue, Bidl. lU In Sue. dc chii\, 187H, p. ; Terrier ct W'lTohere, “ I)e 
la synovite tendineuse tuberculou.se et en ]>articulier cle la synovite tuborculouse des 
gaiiu^s, du poicriiotj de la main ct de.s doigts,” /lev, da diir.j 1SS2, p. 

“ Cliandelcux, “ Dos synovitc.s 1‘ougeuseK articiilairos et teiidineuses,” Tlu'se 
d’Agregatioii, ISSJt , 
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rounding tissues, it may move somewhat with the tendon, and is capable 
of being displaced sideways, but not up and down. loiter, it may 
become semi- or completely liuctuating, and is often lobulated. Pain 
at lirst ^ not severe, but it becomes so later. If tender points are a 
marked feature, tliey are indicative of osseous implication. Later, 
the signs are those of a cold abscess, until the skin is almost 
perforated. The glands are unaffected, until secondary infection is 
seS up. The skin finally gives way and listuhe result, so tliat the 
patient suffers from chronic septic al^sorption. Lung symptoms 
may ap[)ear, or, if already pre.sent, are aggravated, imd tlie patient 
usually succumbs to general tuberculosis. As to the local disalulity, 
the part is at first held in that position in whicli the tendons are 
relaxed ; later, the part becomes lixed in this position owing to the 
destruction of the tendon and matting of tissues. Spontaneous cure 
sometimes happens. It is also lemarkalde how long some cases go 
on before fistnlai form, occasionally for ten to fifteen years. 

Treatment. — Z()j3pritz ^ liol^^s tlie view that as these cases are 
tuhenmlous the only rational treatment is complete extir])ation. 
He records 1.1 5 eases thus |reated, and of Ml subset jueutly examined 
liad remained perfectly well, giid in more tlian half the function 
of the hand was completely restored. On the otlier hand, it must 
be stated that otlier surgeons have by no means seen such brilliant 
results. Further, if the patient is markedly phthisical, any such 
necessarily severe and prolonged operation is out of the question — 
for, unless the removal is thorough and complete, it is best left alone, 
or it should lie treated in a less heroic manner. In cliildren 
radical operation is rarely called for, as they often show consideralde 
resistance to localised or surgical tuberculosis. When, however, on 
operation has been decided ujion, the tumour is laid freely open, and 
carefully curetted, the tendons being preserved from injury. All 
pockets must be followed up and treated like the main cavity, 
and any Osseous focus freely cleared out. The wrdl of tlie cavity 
is then dissected out as e-oinpletcly as possible, and in order to do this 
such structures as tluj annular ligament may recpiire division, care 
being taken of the median nerve. In some places, for example 
the front of the wrist, complete extirpation of the slieath is difficult, 
but must be done as a last resource. Jacobson - narrates four 
successful cases. The operation should be as thorough as circum- 
stances permit, and all diseased tissue cleared away with the curette. 


’ Beltr, z. k:lin. Ciiir. Bd. xxi.v. Heft S. 

“ Jacobson and Rowlands, Operations of Bargery, 5th ed., vol. i. p. J9. 
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If less radical treatment is decided upon, various measures are at 
our disposal. Eest, splin ts, and compression with cotton-Wool are useful. 
Various injections liave been employeil such as, glycerine (Mickulicz), 
iodoform in ether (Kirmisson), naphthol and camphor, sulphate of 
zinc (Le Fort), Lannelongue*s “ intra - articular ” solution — ie. 
olive oil, 40 parts; ether, 40; iodoform, 10; creosote, 2. The last 
has been found satisfactory by Ombredanne, and he ponsiders that 
such measures — especially in serous cases where the diagnosis •is 
not quite certain — may be of value. Further, a few drops of 
Lannelongue’s chloride of zinc solution may be injected here and 
there around the sheath in order to set up sclerosis. Von Bier’s 
method is worthy of trial, and of course the open air and dietetic 
treatment for tuberculosis must be rigorously carried out, and 
possibly the use of tuberculin, either with or without the guide 
afforded by the opsonic index, as tlertlt with elsewhere in Vol. II. sec. i. 

Gonorrhoeal Teno-Synovitis affects the tendon sheaths about 
the ankle and wrist. Two forms are met with, the mild and the 
plilegmonous. In the former, pain, loss of movement, oodema, and a 
fluctuating swelling develop, in the latter, there are all the signs 
of phlegmonous inflammation, and pus ipay form in the tendon 
sheatH. But the tendon usually escapes. Kest, Bier’s treatment, 
and the use of either vaccine or serum, or both, effect a cure. 
In the phlegmonous form it may be necessary to lay open the 
tendon sheath. The affection is very liable t^ relapse, and alternates 
with inflammation of one of the larger joints. 

Syj'Hilitic Affections of Tendons and Tendon Sheaths 

In the tertiary stage of syphilis the tendons may be the seat 
of either a gummatous infiltration ^ or of a definite tumour. And 
the gumma may be seated either on the surface of the tendon 
or develop within it. It is chiefly the lai’gest tendons <^i* stoutest 
aponeuroses which are attacked, for examjfle the tendo Achillis, the 
tendons of the biceps and triceps, the aponeurosis of the vasti — and 
of these the tendo Achillis takes the first place in importance and 
frequency. The flexor tendons of the fingers are also sometimes 
affected.^ There is usually not much difficulty in tlie diagnosis. 

‘ Schirren, Deutsche ZHtschr. f. Chir, Bd. Lxvii. p. 132. This form may be 
painful ; generally, syphilitic infections are indolent and painless, Sabail, Thc.se de 
Paris, 1876. 

- Bouisson, Ga::, me'd. de Paris, 1846 ; Notta, Archives de mid., F. xxiv. 
p. 142. 
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'J'he history of the patient, the traces of secondary lesions or tlie 
presence of otjher tertiary signs, and the character and situation of 
tlie tumour or thickening are suliicient. In certain cases the 
firmness and solidity o*f the swelling may at first lead one to suspect 
a fibroma. The effect of tlie lesion is variable. If seated on the 
surface of a tendon, it is not likely to interrupt its continuity, 
as more or less cicatricial adhesion results. On the other hand, a 
giynma of coAsklerable size in a tendon may weaken it so that it 
gives way (roirier). Under appropriate treatment a gumma may be 
resolved;^ 017 especially in the diffuse form, more or less sclerotic 
clianges may follow, or even patches of calcification. 

Syphilitic Teno-Synovitis 

is rarely met with. In the secondary stage the sheaths of the 
extensor tendons of the hands and feet sometimes suffer. The onset 



Fio. 594. — Lite Syphilis alTtiuting the Sheaths of the Flexor Teutlons of the Thuml) and 
Fingers, with a l^vstnlar Syj)hili(le ou the inner border of the. Fore-arm (Onibredaime). 

’ Lisfraiic, Gaz. <hs Mpiian,c, 1842. The case of an opera dancer with a large tumour 
in tendo Acliillis, cured by iodhle of potassium (quoted by Laiiceieaux). 
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may be sudden, but is more often insidious, rathologically, the 
form may be either dry or accompanied by serous (3ff'usion. The 
main characters are that it is bilateral and symmetrical; it is 
painless, free from tenderness, chronic, and gives rise to but a small 
amount of disability. 

In tbe tertian/ stage a tendon sheath may be attacked by 
gummatous inliltvation. This has been seen on the sheaths of the 
flexor tendons of the fingers, where it may be mistaken for whitlgw, 
and on those of the extensor tendons of the toes. It has also been 
met with in the peroneal sheath, and in that of the biceps brachialis 
and femoris. 'fhe age and history of the patient, ami if breaking down 
has taken place, the characters of the ulcer, slough, and discliarge 
all aid in the diagnosis. But the diflerentiation from tubercle or 
sarcoma, may at times be almost impo.ssi])le. 

^lAUKfAC. SyiKJvites toiidiiieiises sympfdniatiqiies de la l)li‘rinoiTagic et de l.'i 
s?ypliilis. Lei,*, mu* Ics nialnd. venor., 1890, p. 470. 

SCFIUCHAHDT. TiibercuUxse et syphilis jles .synovialcs teiuliueiiM's. Auh. !‘. 

path. Aiiat, 1894, p. 18(1. ^ 

Lk Dkxtu, (.flinique chirurgusxle, 1901, ]>. 245. 

Earlier references which may be of value an*;: 

VKRN’pyjfL. Hydropsie de.s gaines terulineu.se's* <h‘S (?.vtenseurri des doigts 
(daz. hehd., 1868, p. 609, and 1873, p. 22). 

Focrnjkk. Note siir len lesion.'i de.‘< gaine?? tendineuses dans la syphilis 
secondaire (Gaz. hebd., 1868, p. 645). 

(/UOtrivT. De la syphilis dans les Ixairses sereuse.s articulaires, sous-cutaiiees el 
tendineuses. These de Paris, 1874. • 

Rocfi. Hydro]>sie des gaines t<*i»dim*iises dans la syphilis secoudaire. Thise 
de Paris, 1874. 

Notta. Recherche sur line aifection particuliure des gaines tend iiie uses <k‘ la 
main, caractiudst^e par le di^veloppenient d’mie iiodosile .sur le tendon des 
llechissenr.s des doigts. Arch. geii. de iikkI. R xxiv. p. 142. 

Yax OoRDT. Gommes des toiif Ions. Tlie.se de Paris, 1859. 

OmvssAfONAC. De la dactyl ite syphilitique. Clinique europeenne, .Inly 23, 
1859. 

N^latox. Du panaris .syphilitiqiu*. Gaz. de.s liupitaiix, Feh. JSGfA. 


New GkowtHkS of Tendon and Tendon Sheaths 

It is very rare to meet with innocent tumours such as lipoma, 
fibroma, and myxoma, and clinically they closely resemble tuber- 
culous disease. All varieties of sarcoma occur, but they present no 
very distinctive features, Thomson and Miles call attention to 
myeloma, “ which is met with at the wrist or ankle as an elongated 
swelling of slow development, or over the plitilanx of a finger as 
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a small rounded swelling. The tumour tissue wlien exposed by 
dissection is o/ a chocolate or chamois yellow colour, and consists 
almost entirely of giant cells. The treatment consists of dissecting 
the tumour tissue off* the tendons, and this is usually successful in 



New Uro'vtli, i)rol*abIy .Santoni.-itous, ilio Sht-atli of tin.- 

P’lrxor Teinloiis (Bonjcmi ;, 

Iniiiging about a permanent cure.” Ombredanne, writing in Le 
Dentil and Delbet’s Xouvean Traite de rJiirim/ic, p. 171, gives a 
eousideral >le liibliography, and Malherbe (“ Myelome des gaiiies 
tendineuses,” Comjr. de citir,, 1890, p. 907), has collected the 
literature to that date. 



CHAPTER 111 

INJUIUKS ANn DISEASES OK BURS.EI 

Jjursiti.% TraimutiCy Hormm'rhatjic, Acutfi, i<uhacutey Suppurative, Seroua — 
Hygroma — I'uberculoas and Syphilitic Bursitis — Neio Growths, Achillodynia. 

Buk.S-K do not all conform to one structural type, but present every 
gradation from a simple enlarged areolar space with no serous or 
endothelial lining at all, to a definite synovial sac, with a more 
or less complete endothelial lining!' containing a small amount 
of synovial fluid. As a rule deeper bursa.*, in the neighbourhood of 
the joints, with the cavities of which they often communicate, are 
the most completely developed structurally, whilst the superficial 
and subcutaneous are least so. The bulk of the lattei' are acijuired, 
and their development depends largely on the occupation and habits 
of the subject. Some bursm are frankly adventitious, such as 
those which develop over a spinal prominence in I^ott's disease, ov^er 
the cuboid in talipes varus, the bunion in hallux valgus, and over 
an exostosis (exostosis bursata). Purely adventitious bursic are 
sometimes called “ false,” Bursic, whether normally situated or 
adventitious, superficial or deep, when unduly distended, form bursal 
cysts or hygromata. But many of the deep bursiC, especially near 
the knee-joint, are really diverticula of the synovial membrane 
of tlie joint, and might when enlarged be more correctly described as 
ganglion. Such cysts hike x)art in thtj pathological processes to 
which the joint is subject, and they do not show^ the same tendency 
to fibroid changes and solidification of their contents as the sub- 
cutaneous hygromata do. 

Of the professional or occupation hygromata some are caused 
by the enlargement of a bursa normally present, an instance being 
miner’s elbow; in others the bursii is a new formation, for example, 
the subcutaneous hygroma on the inner side of the rider’s knee. 
In still other cases, e.f/, tailor’s bursa, over the external malleolus, 

800 



CHAl*. IH 


INJURIES AND DISEASES OF BURS.E 


801 


we are det^Jiug with a bursa which is soiaetiines normally present. 
A knowledge of-^tlie usual situations of bursaj is essential for diagnosis. 

Bursae are liable ^to injury, acute and chronic iTitianiination, 
tuberculous and syphilitic infiltration, and to neoplasms. They are 
also affected by rheumatism, gonorrhoea, and gout. 

Injury. — As we have indicated, repeated slight traumatism 
causes a bursa to form at the irritated spot. Continued irritation 
lea(l3 to enlargement, or chronic bursitis, which we shall discuss 
presently. IMoreover, a single injury may cause contusion or 
luemoprhage. As to contusion we need make one remark only : A 
bursa, whether its contents are serous or liieniorrhagic, forms an 
ideal cultivation ground for bacteria, if once infected. Infection is 
easy through minute fissures in the contused skin, or through skin 
whose vitality has been lowered by injury. It is well, tberefore, to 
treat a contused bursa by antisepli« applications. 

Haemorrhage into a bursa may or may not be accompanied by 
rupture oi‘ the sac wall. In tluj latter case the swelling is more 
defined than in the former ; and clotting is less likely to follow if 
the wall is intact. Absorption generally occurs, but occasionally 
suppuration sets in ; or, the clot^ if not absorbed, may undergo 
organisation and form a fiLroid bursa. In connection with severe 
injuries, blood may be effused in such quantities as to mask a severe 
lesion of the Ijone beneath; for example, fracture of the patella or of 
tlie olecranon. 

The treatment .of traumatic bursitis is as follows: If the bursa 
is wounded or lacerated, it should be tborouglily eleansed, and a 
gauze drain ])laced in it for two or three days. If there is no 
iibrasion of the surface, a cooling antiseptic application sliould be put 
on for the first thirty-six. hours and the parts kept at rest. Tlien hot 
a]q)lications may be used to assist absorption, aided by pressure and 
gentle friction. Should suppuration result, a tree opfiiiing must be 
MiJide, all tl)« clot removed, and tlie wall curetted. 

Chronic serous bursitis gives rise to an indolent, fluctuating 
swelling, free from pain and inllammation. Its form depends on 
its anatomical formation. Thus in the pre-patellar bursa or house- 
tnaid’s knee, it is more or less spherical. In the hygroma due to 
distension of the bursa between the ligamentuin patelhe and the 
tipijer part of the tibial tubercle — a bursa which does not communicate 
''ifh the joint by the way — it is bi-lobed, owing to compression by 
dx* ligament. Large hygromata are, as a rule, lobulated, from the 
k-' i I nation and distension of pockets. The situations of certain 
VOL. I 3 F 
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bursje are very important from a diagnostic point of, view ; for 
example, the subacromial bursa, those under cove» of the glutens 
inaximus, that beneath the sul)crureus, wliieh, as a rule, com- 
municates freely with the knee-joint, and the semi-rnembranosus 
bursa. Bursic in the popliteal space may be mistaken for aneurysm, 
but usually they can be partially emptied by flexing the knee and 
pressing some of tlie contents back into the joyit, whilst they are 
unaifected by compressiun of the femoral artcuy. In doubtful wases 
exploratoiy puncture may be resorted to. When the effusion is very 
slight, and degenerative changes in the wall hav6 commenced, a 
creaking, crepitation, or friction sensation may be felt. Thus 
subscapular ^ creaking has been attril)uted to friction in the bursa. 

Treatment. — A liygroma free from pain does not recpiire 
treatment uidess its size or situation cause inconvenience. Tapping, 
injection with tincture of iodine after evacuation, or with 1 in 20 
carbolic solution,” simple crushing, or subcutaneous incision with 
scarification of the inner wall, \\^ve all been frecpiently adopted. 
Hoffmann states^ that “lie has adopted the fast plan in 104 cases 
of housemaid’s kiiee, with immediate ^success in 98, and it does 
not necessitate an amesthetic gr the laying up of tlie patient, firm 
compression and bandaging alone being essenti^d.” Idle general 
consensus of o|)inion is that if active treatment is adoptetl, the wall 
should be excised. 

If for any reason it is not found pos.sible to dissect out tin* 
whole of the sac, it must be laid fnady ojien, a.s much as possible 
taken away, and tlie remainder curetted and .swabbed with a 10 ]/er 
cent .solution of chloride of zinc or with pure carbolic acid. 

A serous hygroma may become the scat of inilainniaiion — 

I. Subacute ; 

1 1. Acute ; 

or umlergo — 

Hi. ILemorrhagic degeneration ; * 

IV. Fibroid ,, 

or V. Becfune infected with tubercle. 

* Terrilloii, “ Frottemeiit sou.s-acapulaire,” ylrck. ytbi. ffe 7ned., 1871, p. 3S4 ; I- 

Dentu, “ Rap|K>rt siir les ob.stTvatioji.s de Tcrrillon,” de la Soc. dc Vhir.^ ]87l>, ]'* 
724 ; Favier, “ Frotteriient sow-s-scapulaire,” (kix. de.^ h Opt tmu\ p. 1109. 

* The solutions must be drained away at oiict*, little or none being left behind. 

® Amcr. Journ, Orthop. Snrg., 1904-.5. These results are better than mif^lit hav' 
been expected seeing that this bursa is, as a rule, not a well-detincd sac, but consists 
two (a subcutaiicojis arnl a subaponeurotic, sometiiiies coinniUTiicating) or even tine*' 
sacs, generally communicating with each other, and sometimes with the joint (lii/e, 
Journ. d'anaf,. et de phijs., 1896, p- 80). 
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I. Sul^cute bursitis is due to gout, rheumatism, goiiorrhcea, or 
to repeated traiimatisiii. Tuberculous infection must also be borne 
in mind. The example of subacute bursitis most frequently met 
with is that of painful heel or Achillodynia. The symj)toms are 
pain (increased by use of tlie part), tenderness, and swelling. It is 
often associated with signs of recent injury to or pressure on the skin.^ 

The treatment, consists of rest, counter-irritation, and fixation of 
the, part. If milder measures do not give relief, the affected bursa 
must be excised. 

II. Acute buppurative bursitis may be due to infection of a 
chronic hygroma. A normal bursa, however, may be directly 
infected by a ])unctured wound, by septic infiamniation in the 
neighbouring tissues, or by lymphangitis, a luirsa being simply an 
enlarged lymfdiatic space. Occasionally, but rarely, the infection 
may be by microbic embolism." * The symptoms in tliis case are 
partly local and partly constitutional. The treatment consists of 
free opening and curetting. ^ 

III. Volkmann h?is described a condition in the joints under 
the name of paeliysynovitis lucmorrhagica,” and a similar affection 
in bursKi gives rise to haemorrhagic hygroma. With tlie traumatic 
form, or h.'cmorrliage into bursae, we liave already dealt. It has 
l)eeM pointed out by Ombredanne that lucmorrhagic hygroma bears 
the same relation to the serous form that bicmatoeele does to 
hydrocele. The bleeding is associated with changes in the sac wall 
{pa(diy bursitis hajmorrhagica), which is much liiickcned, to as 
much as half an incli. Internally there is a. fibrinous stmtified 
deposit, with here and there graiinlatioiis comjjosed of tlie usual 
embryonic cells. It is from the latter that the Incmoi’rhagc pro(;eetls. 
Ha'inorrhagic hygromata may attain a very large size, even fis large 
as an adult head. They have been seen reaching from the middle 
of the tliigh to the upper third of the leg (Ombredanne). 

The cewtents are more or less altered l>lood clot, and degenerated 
tissue from the cyst wall. They are not easy to distinguisli clinically 
iVom the serous form save when very large. 

‘ Bursitis, both the? subacute and the dry Ibriiis, may be one of the causes of tlu* 
‘‘ I>eii-anhrite scapiilo-hiiiiu'rale ” of Duplay {Archivcii ffeu. dc miA., Paris, 1872), 
Tlie “ peri-artlirites ” may be due to various causes, some of them probably merely 
'!ftrvoua or neuralgic in character and not inllainmatory at all. In the case of the 
•lioulder, teno-synovitis of the biceps tendon, injury, rheumatism, gonorrlnva have all 
.uiven rise to the symptoms described as those of peri-arthritis (Carpanetti, “Peri- 
'ifthrite scapulo-humerale,” Thlsedc Faris^ 1897-08), 

® Lebert, quoted by Ombrciiaune. 
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IV. Fibrous Hyg'roma. — The pathogeny of the fibrpus form is 
somewhat doubtful, and it is not clear that fibroid “def^eneration ” is a 
correct designation. Virchow calls it “ hygroma proliferans,’' and 
regards the process as essentially hyperplastic, whilst Graser, Kicker, 
Laiigemak and others, altliough recognising the initial liyperplasia, 
which explains tlie thickness of the wall, consider the innermost 
or fibrinoid layer to be merely a layer of coagulation-necrosis. In 
accordance with this latter view, the term “ hygroma* destruens ”, has 
been proposed. There arc certain points in favour of the degenera- 
tive idea. The sequence — repeated traumatism, hyI)orienjia, hyper- 
plasia, liquefaction of the fatty tissue, and formation of an 
adventitious fibroid bursa — is very suggestive. And it is easy to see 
how the sub-varieties, fibromatous and lipomatous hygromata, may 
arise, according to wdiether the actual bursal cavity is small or the 
amount of fatty tissue is large.* On the inner wall of a fibroid 
hygroma, vegetations of various kinds may be met with, fatty or 
more fibroid in character ; villoid,j.papillomatous, or pedunculated in 
shape. If tliey are detaclied, loose bodies** form.^ There is no 
serous lining to the cysts. The vegetations may be explained, by 
the degenerative theory, as dpe to the survival of the more 
resis'tant parts of the cyst wall. 

Calcification in a hygroma proliferans may lead to a large 
exostosis-like tumour. Such a case is recorded in which the 
patellar bnrsa was replaced by a calcified mass as large as a fist.“ 

Tuberculous Bursitis. — Pathologically three forms are recog- 
nisable — the mucoid or myxomatous, the hygroma with rice-grain 
bodies, and the fungous. The myxomatous form is excessively 
rare, indeed it may be regarded as a pathological curiosity.'" The 
fungous variety is also rather rare. The infection may bo primary, 
but more often is secondary to tubercle elsewhere, generally from 
the neighbouring joint or l>oiie, and it is not essential that there 
should be any direct communication. # 

In the rice-grain variety the Imrsie affected are, in order of 
frequency, the pre-patellar,^ the sul)deltoid;^ those about the external 

^ Foreign bodies do not all arise this way ; they may arise from ]»ure traumatism. 
See “Exostoses mobiles ct bursite traumatique de la patte d’oie,’' by JI. Toiissaint, 
Rev. d'orthop. Jan. 1905. - Haiipt, Zelfschr. f. orlli. Chir. xiv. ]). 891. 

Critzmarin, “ Hygroma tiiberculeux a tyj)e myxomateiix,” Mai. mod., 1890, p. 538 ; 
Martin, Thhc de Paris, 1891. 

Arbuthnot Lane, however, statft.s that the bursa patelhe appears to possess << 
peculiar and not easily explicable free<ioTn from tulmreulous disease. Treves, System oj 
Sun/, ii. p. 37. 

" Disease of the subdeltoid gives rise to a swelling, most obvious anteriorly between 
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lateral liga/nent of the knee, the peri-trochanteric, and the suh- 
crureal. Adventitious bursie may also he infected. Tlie fungating 
is seen chiefly in the subdeltoid and the subgluteal.^ Ombredanne 
states that the transformation from the rice-grain to the lungoiis 
form is possible, but has not yet been demonstrated. 

As to the symptoms little need be said. In the rice-grain 
variety the chara(jteristic sensation may be elicited. In 9 of 19 
cases where tfie grains were present, the sensation could not be 
obtained (Morissoii). In a case observed by Euotte, which was 
made bi-lobed*by a constricting band, the slipping sensation was 
present if fluctuation was sought for across the band, whilst if 
parallel to it only a sensation of fluid could be made out. 

The treatment of tuberculous bursitis must be prompt and 
decisive.. It is always advisable to ascertain, by the aid of a 
radiogram, if the subjaijent bon* is involved. In all cases the 
affected bursa is to be completely dissected out, with a good area of 
soft tissue around it, and when ^ the bone is dis(iased, it is to be 
freely gouged away. *If the glands are tul»erculous, they are to be 
removed. 

Syphilitic Bursitis. — *Tliis i? met with in the serous form 
during the secondary stage, and in the tertiary stage as the ffl)roid 
variety, becoming gummatous. It frequently follows an injury. 
Tlie seat of the alfeetion is usually the patellar bursa. The fibroid 


tile ileltoid and (wctoralis major. Whitman states that 16 cases liave been rfi»orU‘(i by 
nianvelt {Jkilr. rur Jrlin. Chir. Ud. xxii.) and 3 by Ehrhardt (Archiv /. Uiu, Chir.^ 
1900, l>d. lx.); also Kiister {Archil' JAin. Vhir. IM. Ixvii. p. 1013). 

^ Quiiiu .states ; “ Between tlie fascial imsertion of the iiuiscle and the great trocdianter 
is a large multilocular bursa, or there may bo two or three smaller ones, and another 
intervenes between it and the U]»per part of the vastus externus. In .some eases there 
is also a bnisa over the ischial tuberosity.” Smaller bursa? in this region are those 
connected with the gluteus niediiis, minimus, pyriformi.s, obturator iiitcrnus, and 
•juadratns fe^ioiis. in an article on “(llnteal Bursitis,” E. G. Brackett points out 
{Trans. Ann. Orfh. Assoc, vol. x.) that the symptoms closely resemble hip-disease in 
its early stages, but tliey are le.ss severe and not subject to the r.siial remission met 
witli in early and slowly dovelo])ing liip-disea.se. Symptoms are aggravated by exer- 
cise, the limp is early and persistent, pain is not prominent, night-cries do not occur, 
spasm is so slight that it may lie disregarded. He relates seven cases. Early 
operation may prevent it spreading to the hip-joint. See also Wieting, Dcntsche 
Zc.iUclir. f. Ohir., Sept. 1904 ; Zuelzer, iJcutsche Ztitschr. f. Chir. Bd. i. Hefto 1 and 2, 
who d^als with a collection of 45 eases of gluteal and 1.5 of ilio-t)Soas bursitis (Wliitman, 
p. 395). In the latter the enlargement is on the upper and inner aspect of the thigh, 
iiid tin? limb is slightly flexed, abducted, and rotated out. Flexion, abduction, and 
! otatioii outward i.s also described by Lipffert as the attitude of gluteal bursitis {Bciix, 
nr klin. Chir. Bd. xl. p. 503). 
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form is very indolent and slow in progress, but whc^ii small it 
readily yields to treatment. If of large size ani ulcerating, it 
should be removed com])letely by excision. 

Neoplasms. — The innocent forms are fibro-encliondrorna and 
myxoma, and tlie malignant forms are sarcomatous or endo- 
theliomatous.^ 

The treatment of tliese neoplasms is thorough removal. 

* « 

•- 

Acmr.LoDYXiA 

« 

Synonyms ; Achillo-hitrsUis, PhrnaJf/ia, Talabjia, Ectro-Calcaneal 

EursUii. 

Definition. — Achillodynia is a term generally applied to a 
painful condition about tlie insertion of the teiido Acdiillis into the 
os ealcis. As we shall see, pain \iiay not be limited to this area, 
but is found in the neighbourhood. 

Varieties. — The atTection is due to iiiliammation of bursa*. In 
immediate relation with the insertion of tlifc tendo Achillis two 
bursa* are found, one l)etween it and the upper part of the posterior 
surface of the os calcis, and anotlier, a* smaller one, between the 
skin f.nd the lowest part of the tendon. ‘ Either may be inflamed, 
and we liave — 

1. Antei’ior Achillodynia. 

2. I’osterior „ 

Yet another bursa may form and become inflamed, viz. that 
between the under surface of the os ealcis and the iatty tissue of 
the lieel, and this con.stitutes a third variety.^ A fourth form of 
Achillodynia is met witli, viz. inflammation, often gouty or 
rheumatic, of tlie substance of the lower part of the tendo Achillis 
itself, a teno- or tendino-cellulitis. 

.Etiology and Causation. — The affection is usually one of 
adolescence and adult .life. In some cases its onset is determined 
by a direct injury, as for instance, a blow by a hockey stick on the 
back of the heel. In other cases the injury is indirect, such as a 
strain of the tendon occurring in running or jumping. It is also 
due to repeated use of the tendon as in a long bicycle ride, or is 
caused by the pressure of a seam in the upper part of the boot 
during a long walk. These are the usual causes of the acute f<?nn. 

In the subacute form, a history of rheumatism, gout, or 

* Ranke, Arch.f. klin. Chir., 1886. 

Otherwise called calcaneo- bursitis, or hyi,Moina souscaloaiu'en. 
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goiiorrh(.ea exists. Some times the continued pressure of the shoe 
over the back rjf the heel, in i)ersons so disposed, gradually causes 
swelling of the bursa. It is also associated with hypeKernia of the 
subjacent bone, and I have met witli it three times in boys about 
tlie age of fourteen in whom no history of injury was forthcoming. 

I have also seen it occurring in association with rickets, and on 
some occasions it has come to my notice as an early symptom of 
the ^tuberculouil aitection of the epiphysis of the os calcis. 

Symptoms. — In acute cases, pain is felt about the insertion of 
the tendo Achiilis, and the }>ain is so severe that the patient can 
walk only on the toes. When lie attempts to drop the heel the 
pain is suHicient to prevent him. When the anterior bursa is 
inllamed, swelling and sometimes redness, more particularly on the 
inner side of the heel, are noticeable. Fluctuation can also be 
obtained from one side of the ten/lo Achillis to the other ; and as 
the intlanimation si)reads iroiii the bursa to the neighbouring tissues, 
tlie liecl is ol’ten seen to be broadened. Some crepitation may be 
felt as tlie intiammatidn spreads lo the sheiith of the tendon, due to 
leno-synovitis. Pain is considerable, and radiates from the heel 
up the leg, and the patient ‘walks on the toes with the foot everted, 
so as to relax the strain ‘upon the tendon, and to avoid incimsing 
the tension within tlie bursa. In ])Osterior Acbillodynia the 
swelling is snpertieial. In the subcaleaiieal form there is no 
liimour, only a slight pufliiiess can be made out, and the painful 
area can be localised iTy touch. Sometimes the pain is associated 
with an exostosis. 

Morbid Anatomy, — In acute cases the walls of the bursa are 
not tbiekened, and the Iluid is, as a rule, clear, but pus may form, 
lu chronic cases, especially where rlieumatisin or gout, goiiorrluca, 
syphilis, or tubercle is present, the wall is much thickened, and the 
lining membrane shows small pedunculated processes, the contents 
being semi-solid or caseous. In gout, small chalk stones are found. 

Treatment. — In acute cases absolute rest is essential, both 
local and general. The foot should be plantar-tlexed and a splint 
applied. Counter-irritation by a blister or iodine liniment sliould 
htj employed ; and when the most acute symptoms subside, a plaster- 
of-Paris bandage should be put on for one or two wrecks, and after 
that^^entle massage practised. 

In the subacnte cases, Whitman recommends the application of 
a long and broad band of adhesive plaster from the balls of the toes 
around the heel to the upper third of the calf, the foot being 
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slightly plaritar-flexed. TJiis strip of plaster is firmlTp- fixed by 
other narrow strips about the metatarsus, the heel^ and the calf. 
Many of these cases, however, require more active treatment. 

In chronic cases a constitutional cause ‘should be sought for, 
and if present, relieved. Strapping with Scott’s ointment (Ung. 
Hydrarg. Co.) and thorough rest are useful. If the patient is 
unable to rest, strain may be taken off the tendo Achillis l^y raising 
the heel of the boot a quarter to half an inch ; and as the part is 
often extremely sensitive to the impact of the foot upon the ground, 
a piece of thick rubber should cover tlie heel of ' the boot. In 
many cases it is advisable to have an X-l»ay photograph taken so 
as to ascertain if there is any tuberculous disease of the underlying 
bone, or to see if an exostosis is present. 

Operation. — In acute cases where suppuration has occurred, 
and ill chronic cases where tuberculous disease or an exostosis is 
present, or if concretions have formed witliin the sac, the bursa 
should be excised. This is better done from the inner side, and 
during healing the foot should be ki;pt plantaf Hexed. 

The posterior bursa, smaller than tlie anterior, usually becomes 
infiaiiied by the pressure of the slioe oV from direct injury. The 
symptoms are not so marked as in antefior buisitis, and when the 
bursa becomes enlarged the fiuctuation is (juite .superficial. As a 
rule, rest and relief iVom pressure will suffice to relieve the pain, 
and it is rarely necessary to excise the bursa unless suppuration has 
taken place, or an exostosis is present. 



CHAPTER IV 


INJURIES AND DISEASES OK THE FASCUE 

Ihiptu.re. -■ Inflammation and ^lowjhing — Ilheumatic^ GouUjy (ronotrha'tdy and 

Hifpkilitic Afl'ections of the Fascite — Diqjuflreas Hontradion of ih*i }*almar 

Fascia. 

A FASCfA is a fibrous envelope, enclosm^^ inuscbis and holding in 
place otlier important structures. 

The lasciie in didererit regions of the body have received 
particular names, a?id many, rf imc all of them, are of surgical 
importance. They are arranged in two layers, the superficial and 
the deep, and with the latter the tendons often blend and form 
aponeuroses. 

Rupture, — In wounds of any depth both the superficial and 
dee]) layers are involved, and they are often extensively ruptured 
in contusions and lacerations. If the wound can be rendered 
aseptic, healing of the rent in the fascia follows ; but if suppuration 
occurs, tlie pus tracks extensively beneath the fascia, ami travels to 
a considerable distance in the muscular compartments. Occasion- 
Jilly even in an aseptic wound the rent in thii fascia fails to heal, 
and a hernia of muscle follows (vol. i. pp. 7(52-704). 

Inflammation and sloughing occur in the superficial fascia 
in the course of cellulitis, and freipieutly extend to the deep layer, 
when lar^^e portions of it may be withdrawn from the wound as 
grey or })ale-yellow sloughs. 

Rheumatism and gout frequently affect the fascia*, particularly 
of the palms of the liaiids and soles of tlie feet, and the latter 
parts are one of the usual sites of (jonorrlmal iiifiainination. 
Occasionally f/ummata and nevj ffmwthSj such as fibromata and 
sarcomata, are met with, originating in the fascia. 

Contraction of the fasciae is of considerable importance from 
an orthopicdic standpoint, witness the residual deformity left after 
the operation for wry -neck, due to shortening of the extensive 

809 
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ramifications of the deep cervical fascia ; also the contract^m of the 
outer part of the fascia lata and ilio-tibial band in f>ome cases of 
infantile paralysis, and in genu valgum. 

Contraction of the Plantar Fascia. — Any cause ^ which 
approximates the heel ami the heads of the metatarsal bones 
results in shortening of the fascia, and causes pes cavus, or as it is 
better named, talipes arcuatus and plantaris (vol. i. pp. 323-328). 
Tlie usual causes are talipes equinus, equiuo-varus, and calcaneus. 
Contraction is met with in some cases of Friedreich's disease, and 
in rheumatism, gout, and gonorrluea. The author hits twice seen 
contraction of the plantar fascia originate at the same time as 
Dupuytreu’s contraction of the palmar fascia. 


Dupuytukn’s^ Coxtuaction\ of the Palmar Fascia 

Synonyms. — English, Couf raclion of the Palmar Fascia ; French, La 
maladie de Dufxuftrm, BetraPion de ri^atmm'rosc. iialmaire ; 
German, Die Dapuytmmhe Ctnitrahtar der Finyer, Die 
desmoycnc Kunt raktar, Diqniytrcnschc Kontraktur der Pahn- 
apoacurose, • « 

Definition.' — A permanent ilexioii of one or more lingers arising 
from contraction of tlie palmar fascia, and its digital prolongations. 

Occurrence and .ffitiology. Sex , — Males are much more 
frequently atlected than females. In Adams’ experience the 
proportion wa.s 15 or 20 to one; Laiicereaux met with 5 
females in SI cases. Jii the cases collected by W. W. Keen of 
Philadelphia, of those in which the sex was noted, 180 were men 
and 40 women, hut such a comparatividy high proportion of 
females is not in accordance with the general experience. 

Aye , — It is an affection of middle and later life ; that is, over 
40 years of age and more. In young people it is quite exteptional, 
but I have seen it in a girl of 16, and in a man aged 28 years. 
From Xohle Smith’s ^ investigations in certain of the metropolitan 
workhouses, it appears to he more frequent in old people of either 
sex than is usually supposed. 

^ Diipiiytren, “ De la nHraction permaiiente des doigts, et du diagnostic ditlcrentiel,” 
Let^ons orales de eliniqne chirurgimle, Bruxelles, 1839, p. 473. * 

“ W. Adams, Further Observations mt tJie Treatment of Dupuytren*s Contraction, 
London, 1890 ; Fimjer- Contraction and Hammer-Toe, 2nd ed. ; Lancet, 1877, vol. 
p. S38 ; B.MJ., June 29, 1878. 

^ Iloyal Med. Chir. Trans., 1884 ; Trans. Am. Orth. Assoc, vol. xiv. 



CHAI>. IV 


INJURIES AND DISEASES OE THE FASGLE 


811 


Here^ity.^ — Keen ^ found this factor in 50 of 198 cases; in 
three of theni iit occurred in three generations, and once in four. 

Occupation. — The contraction occurs in those who use tlie 
palm of the hand much in daily work, e.fj. carpenters, engravers, 
gardeners ; also in those whose occupation entails keeping the 
lingers much flexed, c.g. writers, pianists. It is met with, however, 
still more often in cases where no such cause can be suggested — 
or., it may b6 seen bilaterally in a person whose occupation entails 
tlie use of one hand only. 

Traumatism. — It lias been seen after a single traumatism such 
as a fall on the hands with the fingers spread out. In this con- 
nection, one case of our own and one of Ahhe’s are of interest. 

Cask 2f). T. H. U., aged 50 ye.ars, caught the little linger of the 
l ight hand in a door two years previously. For a time it was very painful 
and considoralily swollen, and when the sAvelling had [>assed off ho 
noticed a “ leader” at the root of tlie little finger, where there had not 
been one previously. On examination, a typical Dupuyti-en's contraction 
in the early stage was .seen, ^diich was relieveil by .subcutaneous 
section. 

Cask 27. A patient of .Abbe ’.s'"’ attributed his condition to a strain 
Avhilst turning on a stopcock some years previously, when ho experienced 
a snap as if something were breaking in the palm. The part became 
puffy and then the swelling shnvly disappeared, the palmar contraction 
following fifteen months afterwards. 

In other cases the rough u.sage has been more prolonged. Thus 
a civil engineer luul to put a long series of stakes into the ground, 
and pressed them hard wdth his palm. Next day he had a sore 
palm and traced the contraction directly back to this. It has 
also followed the use of an alpenstock in a strenuous mountain 
tour, as reported by Vogt and Tilliiianiis.^ 

As a rule, however, the traumatism is of a more chronic 
character. Tlius a chemist consulted us for Dupuytien’s con- 
traction. • 111 the transverse crease of the left palm and in a line 
with the ring finger there was a hard nodule, whilst a band passed 
down to the ring finger, which was slightly flexed. For many 
years the spot whore the nodule was seen had been pressed in using 

^ Bulley, Med. Times and Gazette^ 1864, ii. 218 ; Madelung, Berl. klin, iroe/i., 
1875, xii. 291 ; Adams, B.M.J., June 29, 1878. 

® iQuoted by Adams in his pamphlet on Further Observations on the Trenhnent of 
DnpuyU'en's Contraction, Jjondon, J. and A. Churchill, 1890 ; also Finf/er- Contraction 
and Hammer- Toe, 2nd ed. p. 85. 

^ Abbe, Hew York Med. Journ., 1884, No. 16 ; ibid. 1894, Jan. 18. 

■* Joachimstal’s Ilandbuck. 
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the pestle aud mortar in pill-making. There was also a Jliistory of 
gout. I 

In many patients careful palpation reveals tlie presence of little 
nodules in the affected palmar ffiscia. Heuser ^ collated the records 
of 261 cases, and in 148 of them there wjis evidence of such 
nodules. Probably they are cicatricial in character, and are 
preceded by slight rupture of the fascial bands. Ledderhose “ 
agrees with this view. The important point on which inforniatum 
is withheld is whether the cases wliere nodules wore found were in 
individuals who laboured with the hands. * 

Digits affected. — Generally the ring finger is first affected, and 
then the little finger becomes involved,^ and later the middle finger. 
Occasionally the thumb or index is contracted.”* Flexion occurs 
first at the metacarpo-phalangeal joint, subsequently at the first 
interphalangeal joint, and later at t^e second.'' 

Often both hands are involved, but not simultaneously, nor to 
an equal degree ; and the pre])onderance of the aflection in the 
right hand ^ is not so great as to support Vully the theory of 
production by traumatism.” 

Causation. — From the al)ove ^considerations it is clear that a 
fairly strong case can be made out for the traumatic factor. The 
greatly increased frequency of the aflection in advanced age,*^ however, 
its occurrence l.)ilaterally, the fact that the number of right-handed 

^ Heusiur, JUtitnuj :«?• Fra>/f\ ** Du/iifyimiifche Kontrakinr uwl VnfalV' ] Diss., 
HoTiii, 1004. * ^ 

“ L«d«k*rlio.se, L:ingeiilHH;k’.s Bd. 102. 

^ Acpordiiig to Vo^t, this is because the 4th and 5th liiigors arc used more, energetic- 
ally in grasping than are the other lingers, and the corresponding ]>alinar aponeurosis 


is more subject to injury. 

^ In an analy.sis of 105 ca.ses — 

The tlmnil) was adbeted ........ 9 time.s 

The forelinger Id ,, 

The middle finger 15 ,, 

The ring finger 88 < 

The little linger . . . . . . . 77 ,, 

The ring and little fingers together fif> ,» 


® In 73 cases, the fir.st plialaiix was all'ccted in 15, the first and .second in 45, the 
second alone in 7. Tlie Ihinl phalanx was also involved in 0. 

® In 184 cases of Keen’-s, the right hand only was attacked 58 times, the left 23, 
and both liand.s 103 times. 

' The author has on two ocea-sions seen contraction of the plantar fascia associated 
with Dupuytren’s contraction in both hands. • 

** That i.s, at the time when fibroid changes generally supervene. Cases are recorded 
ill which Dupuytren’s contraction and narrowing of the orifice of the prepuce have 
been seen in the same elderly person. The disappearance of the fat in the palm 
occasioned by old ago may render the fascia more liable to chronic traumatism. 
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cases is not excessive, and that in so many cases where, from the 
occupation and history, traumatism of any sort is inadmissible, 
together with the marked hereditary tendency, indicate that 
traumatism alone is not the only cause. And certain other con- 
siderations streugtheu this view. It is universally conceded that 
a history of gout or rheumatism^ is frequently met with in 
these cases." Thus of 48 cases in Keen’s tables, 42 had either 
a ^personal of iamily history of gout or rheumatism ; and W. Adams 
stated that in his experience the alfection was found to be more 
common among butlers and indoor servants than in those who per- 
formed manual labour. With reference to the cases occurring in 
the professional classes, he says the only condition common to 
the whole series is a disposition to gout. Still, it must be admitted 
that in many cases the actual manifestations of gout are not very 
definite.^ r 

Diipuytren’s contraction may also be a tropho-neurotic mani- 
festation of central origin. Thus it is met with in tabes,* multiple 
sclerosis, syringornyblia, arterio-.sclerosis, and local spinal lesions. 
Testi ■’ records the affection as occurring in three brothers, in one of 
whom the post-mortem examinations showed marked syringomyelia. 
Manizer ** saw it come on in a man aged 52 years, three months 
after an injury to the cervical spine. Jardini ‘ described a case 
which he attributed to arterio-sclerosis affecting the central grey 
matter of the cord, Abbe inclines to the nervous view. He states 
the sequence of^ event*s to be, “ First, a slight traumatism occurs, 
often entirely forgotten ; then a spinal impression, produced by this 
peripheral irritation, succeeded by a reflex intluence on the part 

^ Or the somewhat vague eoiiditioii described as “ artliritisine ” by French writers. 

- See also I’oncot, “ Kliemiiati.sme tubereiileuse artieulaire ; n-tractioii de I'apom'- 
vrose palmaire d’origine tuberculeusc,’' Annaks dc chir. cf d'urthop,^ 1904, No. 3. 

Paget’s Minor Mnnifestati.on» of Gout, Mr. TiOckwood, in the discussion on Mr. 
Adams’ paper at the Medical Society in May 1890, stated that he had made a necroj>sy 
in a case ui wliich there was gencM'al gouty disease of tlie joints, where too the fascial 
contractions were found to be incrusted wdth urate of soda. 

Hieganski, “Die apoiitane Kontraktur der Finger als eiii tropliischer Prozess 
zeutraleu IJrsprungs,” Dmkdic med. 1895, No. 31 ; Neutra, “ Zwei Fiille 

von Dupuytrenscher Fingerkontraktur hei Tabes mit multipler Sklerosc,” WUvner klin. 
Woi:heimhr., 1003, No. 2. 

Testi, inform, med.^ 190.'), 30. 

5 Manizer, “Kin Fall von Dupuytreiischer Fingerkontraktur mitspinal-trau- 
matischer Atiologie,” Wochensdir,^ 1905, No. 44. 

^ Jardini, “Morho di Dupuytren arterioaclerosi niidollare,” II Parte i., 

No. 4, 1907 ; also Megis, “ Maladie de Dupuytren,- Paralysie gencvalc, Arthritisnie, ’ 
Gaz, mM. de Par is, 1887. 
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originally hurt, producing in its turn pain, hyperaunia, hypertrophy, 
and contraction of the bands of the fascia ; and occasional joint 
lesions simulating subacute rheumatism.” These statements assume 
too much and are incapable of proof. 

The affection is relatively frequent in diabetics.^ Tescheniacher “ 
found it 1)0 times in 2 l:i cases of diabetes, and considered it a 
tropho-neurotic change, but it seems more reasonable to asciibe 
it to abnormal metabolism. That these disorder^ may be ^of 
great importance is suggested by those cases which have benefited 
by appropriate meilical measures.^ An important 'point is the 
necessity of an examination of the urine before undertaking any 
considerable o])erative procedure. 

Eicard and Eicket record cases in syphilitic subjects in which 
the alfection yielded to iodide of potassium ; and the author has 
seen three cases in syphilitic subjec/s, but they did not yield to the 
usual renujdies, and required operation. 

Lastly, AVilliam Anderson, in liis Hunterian Lectures, remarked : 

“ The situation of the initial lesions and the ]feculiar tendency of 
tlie new growth to feed like a parasite u].)on the tissues in which it 
spreads and wliicli it replaces, have led me to ])elieve strongly that 
the aefive agent of destruction is a speeih^c micro-organism which 
gains access to the subcutaneous tissues through accidental lesions 
of the epidermis, mostly effected by the finger-nails. This would 
explain far better than any existing hypothesis the persistent cause 
of the disease, and its proneiiess to recur after the, most skilfully- 
devised operations.” The author has endeavoured on six occasions 
to demonstrate the presence of micro-organisms in excised ])ortioiis 
of the affected fascia, and has failed. 

To sum up, Diipuytreii’s contraction a])pears to be a fibrosis due 
to senility, tropho-neurotic changes, or metabolic affections, and is 
encouraged in many cases by traumatism. 

Morbid Anatomy.—The exact nature of the affection bas been 
made very clear by numerous dissections, references to which are 
given below.* 

’ Viger, Sif/lomM.^ Sej>t. 14, 18S4. 

Teschemacher, “ (jber das Vorkommen der Duimytreiischcn Fingerkontraktur bei 
Diabetes Mellitus,” Deutsche med. Wochemchr,^ 1904, No. 14. 

^ Ferrari, “ Considerazioni aopni mi caso di malattia di Dupuytren giiarito con fum 
med ica locale,” La liiforma rncdica, 1906, No- 15; Noble Smith, Trans. Am. Orth. 

Assoc, vol. xiv. pp. 325, 326. 

■* Dupuytren, Leqons oraUs de dinique chirurg.^ 1832, and London Med. and Snrg. 

Journ. vol. i. p. 267 ; Goyrand, ApdimU de Paris^ 1835, p. 481, and Menwircs de 
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The points to be borne in mind are: (J) The aflectiou is 
primarily a contraction of the fascia, and secondly, of tlie skin. 
The tendons have nothing to do with it. (2) The palmar fascia is 
not a well-defined aponeurosis. It fades off gradually at its edges. 
(3) It ’gives off two sets of processes, the superficial in the form of 
nnmerous bands, which are intimately connected with the skin ; 
and the deep to the lateral aspect of the fingers, which pass to the 
si^es of the first and second phalanges, to the periosteum, and to the 
tendon sheaths. (4) The nature of the change in the fascia is a 
fibroid hypertrophy. In some cases this a])pears to be local, and to 
affect the fasciji in the form of small tibr«)- 
mata or nodules. In other cases, however, 
it is a general hyperplasia of one or more 
bands followed by contraction. (5) 'J'he 
skin and fascia are so closely united by 
numerous bands that dissection back of skin- 
f1a|)S is difficult. The reason why the ring 
finger is more oftoif affected iJ pointed out 
by Reeves. In flexion of the lingers, the 
deepest part of the pjiliif corresjionds with 
the ring finger, and it Is this part of the 
palm which is most compressed in grasping 
or pushing a round or circular body. 

\b:iriot found that the M of tlie palm had 
disap])eared in mie casS, and that the palmar 
fascia and subcutaneous tissue, the latter 
being thickened, were continnous.^ He also 
described liypei tro})bic changes in the deeper 
layers of the skin and thickening of the 
walls of the sweat-glands. Madelung thinks that the disappearance 
of the hit of the ])alni is the first stage, and is occasioned by old 

I* Academic royalc de nif'd. tome iii., aiul (Jaz. nud., 18:M, p. 219 ; Partriilgo, Puth. 
Soc. Trauj*., 18,^>3>.54, vol. v. p. 313; Dniitt, JSurtjcons' r(rde-7necif7n, lltli ed. p. 301 ; 
Sevestre, Journ. d'anaf. rt de /diyx., Paris, 1867, iv. p. 249 ; S'K JiarfhoJoincu/s llosp. 
Catalogue, vol. i. p. 177, Churchill, 1882; Lockwood, Path. {^oc. I'rans. vol. xx.wii. 
p. 556 ; Kicket, Prog. m6l., 1877 ; Menard and Variot, I'hi'ae de Paris, 1881 ; W, Adams, 
Finifer-CoiUi'acUon oaid Jfauvmcr-Toe, 2nd ed., 189*2, p. 12 ; Laiicoreaiix, by 

Reeves, liodily Deformities, p. 358 ; Madelung, The Causes aud Tixatment of Dupiiytreiis 
Co 7 ^ 7 'ad/ion, Triibner’a Traiislatiou, 1876. 

* This observation has been repeatedly confirmed by the writer in jH^rlbrniiiig tlic 
open operation. 

^ Madelung, “ Die Atiologie uncf die ox>erative Behaiullung der Dupuytrenscheu 
Fingerkrummimg,” Berl. klin. Wochensehr,, 1875, 15 and 16. 
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age, traumatism, and indammation. When the fat has atrophied, 
the palmar fascia is more subject to irritation frjpm injury or 
repeated traumatism, especially over the heads of the metacarpal 
bones, lieiice the thickening. In old -standing cases, secondary 
contraction of the tlexor tendons and joint capsules occurs. 

Symptoms. — At lirst there is a feeling of tightness in the palm 
of the hand or in the ring or little linger, and the patient finds 
some difficulty in exteinling the lingers fully, and lat€r there m^y 
be seen some nodular indurations in the palm opposite the heads of 
the metacarpal hones. There is often coiisideralile ntniralgic pain 
ill the hand. The skin is at lirst quite movable on the indurations, 



Fig. 597. Fin. 59S. Fig. 599. 

Three ligiires illustrating tliree stage.s in Du puylauiV Contraction (Fig. 597 is after Rcdanl). 


but later it becomes adherent, dry, and tliickened, and a puckered 
depression appear.? in the transverse crea.se. The affected fingers 
then begin to retract in this order ; the first phalanx on the meta- 
carpal, and the second on the first. As a rule the thirds remains 
extended on the second ; but in the last stage, when the linger is 
much pressed into the palm, the terminal phalanx is Hexed (Figs. 
597, 598, 599). As the skin adheres in the palm, fibrous bands, 
like bow-strings, make their appearance, and stand out, and they can 
be traced to the lateral aspects of the fingers. In some cases the 
fibrous bands first appear in the fingers. The affection may 
progress rapidly or slowly. Adams states that he had known the 
tip of the finger to be so drawn down as to touch the palm in 
two years. 
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Pro^9sis. — Although the affection is usually slow in its 
progress, it is ccyitinuous, and a wound in the palm may be ultimately 
caused by the nail of^ the flexed finger. Karely does it become 
spontaneously arrested. 

Dia^OSis. — 1. From congenital contraction; the points of 
distinction have been tabulated on p. 89. 

2. From coiitj^actioji of the tendons, the result of hemiplegia or 
of n^rve lesionS in the forearm : In these cases there are no fibrous 
bauds in the palm, as in Dupuytren’s contraction. And in the latter 
affection the presence of nodules and the adliesion of the skin 
serve as distinguisliing points. In Dupuytren’s contraction the 
tendons above the wrist may be felt to move freely on passive 
extension of the fingers. Then in nerve-lesions, wasting either of 
the thenar or of tlie liy]>othenar eminences, or both, is present. 

M. From flexion of the fingers»due to adhesion of the tendons to 
the sheaths ; It is found that, on passive flexion, the affected 
tendons are immovable both in^ tlie finger and above the wrist. 
After deep whitlows, ft* the tendon sheath lias been widely opened, 
tlie tendon stands up in the palm of the hand. And passive 
extension obliterates tlie proiuineiuje instead of increasing it, as in 
Dupuytren’s contraction. 

•I. From contraction of tlie baud due to osteo-arthritis : The 
writer has seen all the fingers iu this aflectioii l>eiit into the palm, 
and the whole fascia indurated. In this case, liowever, there were 
no distinct bundles of lascia, and no one poi tioii of llie fiiscia wna 
atfeijted more than the otlier. 

Treatment. — ANnien the aflbction is at all marked, the only 
measure available is an operation on tlie lascia. Attempts have 
been made by gradual mechanical extension to overcome the con- 
traction, but tliey have always been painful and unsuccessful, and 
the contraction appears to have increased afterwards. In tlie mildest 
cases, extewsion of the fingers may be practised by the patient, 
only witli the hojie of deferring, not avoiding, o])eration. 

In cases not suitable for operation, injections of librolysiii 
once a week, commencing with 5 minims and later using as rnueli 
as 30 minims, are certainly followed by soffening of the contracted 
bands and increased mobility in the fingers. It is wiser not to inject 
the ftbrolysin into the palmar fascia because of the pain and 
[Tobable sloughing. The shoulder or the back are the best places. 

Operatim Treatment . — This is either subcuttineous or open. Of 
the subcutaneous nietliods the best is that of W. Adams. It 

VOL. I 3 G 
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consists of making multiple subcutaneous divisions of tliQ takcia and 
its prolongations. That surgeon “ introduces a fasch knife with a 
straight cutting edge terminating in a point, and carrying it between 
the skin and the contracted cord, which is divided by cutting down- 
wards very slowly and cautiously, taking care not to dip the point 
nor divide any of the structures except the contracted band of fascia. 
The first puncture should be made in tlie palm o^ the hand, a little 
above the transverse crease and wliere the skin is riot adherent to 
the fascia. The second puncture should divide the same cord as 
the first, thus leaving the contracted band isolated fh the palm of 
the liand. 'fhe third and fourth punctures divide the lateral bands, 




7' wo Fonjis of W. Atlmns’ Spli?it for use imiueflijitdy sifter Section of tin; 

l’aliii;ir Fascia for Dnimylreu’s Uoniraclion. 


which pass to the fingers, taking care not to divide the nerves and 
arteries. Pressure is made after each puncture by a piece of porous 
india-rubber or Olcnnan felt,” or better still by pledgets ^of cyanide 
gauze. 

After the operation, the finger is brought as nearly as ])ossil)le 
into the fully-extended position without using any force, and 
retained thus by a Avell - padded metal splint (Figs. 600 and 
601), applied to the fiexor aspect. Full extension is not always 
possible, on account of the risk of tearing the skin in severe teases, 
and the intense pain set up by the traction on the digital nerves. 
In such cases it is better to make many punctures, twenty or thirty, 
and to extend the finger gradually. The after-treatment advocated 
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by W. lAdtims is to use the inetul splint for three or four days, 
and then to \^hy the extension-instrument (Fig. 602), at hrst, night 
and day for a fortniglit. When the extension is complete, it should 
be worn at night only for about six months. The Adams operation 
is often satisfactory, but it must be admitted that relapses occur. 

Open Methods of Operating.^ — All forms of open operations 
should be done^with antisoxitic precautions. Dupuytren operated 
by, a transverse incision through the skin and contracted fascia 
in two or three places. Goyraiid ^ incised the skin longitud- 
inally over the fibrous bjinds, freeing the skin from the latter, 
dividing them transversely and jilacing the fingers in extension. 
Ricket modified this plan by making short transverse incisions at 
the end of the longitudinal 
one, dissecting up the small 
flaps thus formed as far as 
was necessary, and tlieii 
dividing or excising the 
bands. Busch’s.’^ oriefation 

. , p , . Flo. 602. W. Ailjuns’ Extension A]>pnratu.s for 

COnSlStet.l Ot making a after St^ction of the P.-ilmar Fa.scia. 

triangular flaj) with its ^ 

base ill the iransviirsti crease of tbe palm, and the apex tit the 
highest XKiint of the band, Tbe llap, with as much subcutaneous 
tissue as possible, is dissected ux), thus severing all the process of 
fascia attaclied to the skin. Tlie offending bands are made 
prominent l)y puHhig on the fingers, and arc then freely divided. 
The disadvantages of this operation are the great retraction of the 
dap, which leaves a large surface to granulate up, and owing to tlie 
affected fascia not being removed, recuirreiiee is xu'obable. 

Recurrence of tlie deformity after oxioration is most frequently 
due either to x>er.sistenee in that form of occupation from which the 
conditions arose, or to want of p^'i’scvering and wateliful after- 
treatments The es.sentials of after-treatment are tlioruugh extension 
of the fingers for at least three months, and assiduous massage of 
the joints and piissive movements to prevent stilfiiess, and the use 
of thiosiiiamin. As a rule cases once thoroughly and efficiently 
treated are cured pennanently. 

^ For tlie respective merits of the subcutaneous ami open operations, a paper on 
“Th* Treatment of Dupuytreii’s ContractieJn of the Palmar Fascia,” byJ. Macready, in 
the Brit. Med. Journ., 22ml Feb. 1887, may be consulted with advantage. 

® Cr. a modification of this operation by Mr. Hardie of Manchester, Med. Chronicle. 
vol. i, p. 9. 

^ Berl. klin. Wochcnschr.f 1875, 15 and 16. 
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Treatment by the Open Operation. — Whilst the suhjeulhneous 
operation, in competent hands, gives fiiirly good resultSf yet there are 
certain drawbacks to it. These are the possibility of recurrence, 
with extension of tlie inorbid process to other fingers, the necessity 
in severe cases of operating in stages, the length of after-treatment, 
and the expense of the apparatus required. On these grounds 1 
have in suitable cases adopted the open method. ^It is found that 
the liability to recurrence is greatly lessened, sinfie by a free 
dissection all the aifected parte can be removiid ; and, with regard to 
apparatus, a simple malleable iron splint, bent or straightened as the 
case requires, is all that is needed. As a rule the wound is healed 
in a few days, and tlie hand regains its entire functions. 

Tlie essence of the operation is complete asepsis from first to last, 
and no precautions must be relaxed until every scab bas come away 
from the wound. To avoid every possibility of septic trouble the 
process by which the hand is sterilised should extend over at least two 
days before the operation, and the surgeon should attend to all the 
details himself. In tlie case of the horny liancfe of the sons of toil, 
it is essential to soften the epithelium by the application of a weak 
solution of caustic potash. In dealing with the softer skin of other 
classes, it is sutticient to scrub the hands and fore-arrns well with 
soft s(»ap or with ether- soap, then with tnri)ei)tiiie, followed by 
methylated spirit, and finally to keep the parts bound up for twelve 
hour.s in a solution of 1 in 2000 Imiiodide of mercury. The writer 
asks for some indulgence in dwelling upon these points, but be does 
.so with the delinite object of enforcing the statement tlial the key- 
note of this operation is asepsis first and last. 

In conducting a delicate dis.section in the palm, an Esmarch 
bandage is useful, as the parts bleed freedy from numerous small 
points. 

When there is considerable contraction of the fingers, the opera- 
tion should consist of two parts, namely, the open method for the 
palm, and the subcutaneous method for the fingers. It is not as a 
rule advisable to attempt to remove by dissection the contracted 
bands of the fingers, more especially at the transverse folds. If the 
skin here is freely divided, considerable gaping of the wound follows, 
cicatricial tissue forms, and some loss of mobility results. Even 
when nodules are present on the flexor aspect of the fii>g^rs 
the subcutaneous method answ'ers very well. We have found 
it advisable to insert the tenotome several times into large fibrous 
masses here, and turn the knife round freely, thus breaking up the 
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fibrous^ fcijsue considerably. In many cases extraordinarily rapid 
diminution ai|d subsequent disappearance of large fibrous masses 
has taken place. ^ 

The operation in the palm is carried out by a straight incision, 
just below the superficial palmar arch, and passing downwards to 
nearly as far as the web of the fingers, and made over the most 
prominent band pf fascia. If the affected tissue is of wide extent, 
tWD cross incisions may be made, one at either extremity of the 
longitudinal incision. The flaps so made are dissected back, 
leaving the iftdurated fascia exposed. This is dull white, often of 
cfirtilaginous hardness, and contrasts with the pearly white lustre 
of the neighbouring healthy fascia. Great care should be^ taken not 
to buttonhole the skin flaps. The digital nerves issuing from 
beneath the palmar fascia sliould then be sought for and carefully 
defined. The whole of the affected fascia in the palm can be 
dissected away, and if recurrence is to be prevented, the dissection 
must be carried well into the he-althy tissue. Any want of care on 
this particular point leads to trouble afterwards. 

The arrest of hmmorrhago after removal of the Esmarch bandage 
is best effected by twisting the Ifvrger bleeding points, and checking . 
the oozing by the pressure of a hot sponge. Silk or other ligatures 
should be avoided, as they are likely to give rise to trouble in the 
palm, owing to non-absorption. Complete arrest of hfcmorrhage is a 
matter of importance. ^ If the skin flaps are sutured together, and 
oozing is still going on, a good deal of thickening results after the 
operation, and this is most undesirable. 

After the removal of the aflccted fascia in the palm, the fingers 
can in all cases be considerably straightened, but further extension 
may be obtained by multiple subcutaneous divisions of the fascia on 
the flexor aspects and sides of the fingers. If nodules are present, 
they should be broken up with a knife in the way previously 
described! 

Ill suturing the palm- wound a very careful adjustment of the 
edges must be made, and the best material is fine horsehair. The 
hand is then dressed, the fingers are extended as far as they will go, 
and a malleable iron splint applied on the flexor aspect of the fore- 
arm, hand, and fingers. The dressing is left for at least six days, 
and! then the wound will be found nearly healed. On the eighth 
day the stitches are removed, and on the tenth day gentle move- 
ments of the fingers are carried out, and every effort made to secure 
full extension. A collodion dressing is kept on the palm until the 
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wound is absolutely healed and there is no crack whateyer^ in the 
skin. f 

In the Tmmaclions of the American Qrthcq^^di^^ Association, 
vol. xiii. page 152, 1 liave described three cases in which this 
method proved most successfuL In one of them, an instance of 
Dupuytren’s contraction occurring in a patient suffering from con- 
stitutional syphilis, large squamous syphilides werp present in the 
palms of the hands at the time of operating. * 



Fj(i. 603.~A cas(! of Diipuj treu’s Coutractiou Fig. 604. —The same, after dissecting away 
(A.H.T.). the affected Falmar Fascia, and the 

Application and Injection of Fibrolysin 
(A.H.T.). 

I have now p)erformed the open operation sixteen times, with 
complete success in twelve, and partial in four. In no one case of 
the twelve has recurience taken place, even years after. In tlic 
four partially successful cases the scar thickened somewhat after- 
wards, but the affected fingers remained freely movable, and tiieir 
condition was greatly improved by the operation. I can confidently 
recommend the open method, especifflly if it is supplemented by 
the application of thiosinainin. 
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Tlidl open operation ^ is not suitable for broken-down patients, 
nor those sutte^ing from renal or cardiac disease, or glycosuria, nor 
for those too far advanced in age ; but there is no reason for refusing 
to perform it in a healthy elderly individual. 

In recurrent cases, especially after the subcutaneous operation, 
and four times after the open operation, I have employed fibrolysin, 
which is a 40 pgr cent solution of thiosinamin.” It was tried in 
three ways : by injecting 5 minims beneath the skin of the back, by 
injecting the same amount into the contracted fascia in the palm, 
and by making multiple incisions with a fine tenotome through the 
skin and contracted fascia, and rubbing fibrolysin freely into the 
wounds. Of these methods the last one alone gave satishmtory 
results. In one case, where tlie recurrence was extensive, and the 
fascial mass very thick and indurated, all the growth disappeared in 
fourteen days, leaving the palms s/)ft and supple. Four times during 
the open operation, I have rubbed fibrolysin vigorously into the open 
ivoiind, and injected a few minims at dilTerent spots around tlie 
wounds. I am entirely pleased with the results, and am disposed to 
believe tli.at I have now found a method of completely restoring to 
the patient a supple palm and useful fingers, without fear of recur- 
rence. The fibrolysin causes very little or no inflammatory ri^actiou 
during the healing of the wound. 

^ Certain continental writers suggest that extensive dissection back of the skin may 
lead to gangrene, and prefer more restricted and repeated operations. Baarnhielm 
{Jlyfjii'Mi 190.^), No. 7) utilised Thiersch’s grafts to cover any gap left. Berger and 
Banzet, on account of the supposed difliculty of raising }»almar skin-flaps, without 
hopelo.ssly damaging them, have attempted an Italian plastic operation, to replace the 
fascia .and akin excised. But the skin diJficulty is less tlnin these writers suggest. 
Tricomi has removed the entire palmar aponeurosis by means of a single incision, 
from the annular ligament to the first phalanx of the ring linger {Archimo di 
ortopedia, A. xxiv. No. 1). 

- Langcinak advocates a preliminary treatment by thiosinarnin, and believes that 
subsequent operation is rendered less severe. 

Thiosinarnin. — Lengemaiin injects daily a Pravaz syringefnl of thiosinarnin 2 parts, 
glycerine 4, and distilled water 14 (Lengemanii, “ Uiiblutige Behandlungder Dupnytren- 
schen Fingerkontraktur,” DeuUche med. IVochcnsidtr.^ 1903, No. 23). Langeinak 
{Mii-nckener med. JVocheuschr. t 1907, No. 28) begins with 2 cc. of a 10 per cent 
solution. He combines this with the hot-air bath, massage, briscmenlfoyrd. The 
needle must always be pushed through the skin into the subcutaneous tissue, or necrosis 
may result, and before attempting treatment the urine must be examined for sugar. 
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e.'insation of, ii. 555 i 

changes of steriiuni in, ii. 556 i 

chest in, ii. 556 

diagnosis, ii. 557 i 

kyphosis in. ii. 556 ; 

optic t lianges in, ii. 556 ' 

pathology, ii. 556 | 

prognosis of, ii. 556 
symptoms of, ii. 556 
treatment, ii. 557 
type.s of, ii. 555 

Acromegaly and tumour of pituitary hody. 
ii. 555 

Actinoniycosi.s, parts involved, ii. 571 
symptoms, ii. 571 
treatment, ii. 572 

Active exercises in the treatment of scoliosis, 

i. .510 

resisted exercises in tlie ireutment of 
scoliosis, i. 551 * 

— Acute anttiior poliomveliti.> (sec Paral. iuf.), 

ii. 593 

infective arlhritis of infants, diagnosis 
from tuherciilosis of hip, ii. 245 
Adams’ spinal stays in tlje treatment of 
seoliosis, i. 517 

Adductors of thigh, se<dion of, ii. 735 
Aileiiitis, tuherculous, ii. 11 
Adi'noi«ls .and .scoliosis, i. 186 ■ 

-Etiology of ileformities, i. 2 j 

Alfeetions, hysterical, of joints, ii. 790 
Alsherg's anglo, i. 604 ! 

angle of las:!; of femur, i. 576 
Ainesiality and scoli«Nis, i. 178 
Amjuitation lor acute iiifeetive aitlivitis, ii. 

368 

for tulicrculons disease of knee-joint, ii. 
309 

in acute infective ostetmiyclltis, ii. 318 j 
in cong. '1'. eq.-var., i. 291 i 

intr.'i uterine, i. 108 ! 

in tuherculous 'lisease of uidile, ii. 317 
Amesthetics, and di.sstmiination of tnhercle, 
ii. 8 

for tenotomy, i. 255 
Aneiii'isrn, after tenotomy, i. 250, 257 
Angiomata, ii. 579 

Angle of declination of neck of femur, i. 
604 

of direction (.vec Alsberg’s angle), i. 604 
of elevation Alsherg’s angle), i. 604 
of iriclinalion of femur, i. .575 


Angular curvature of sj^inc {see Spine, tuber- 
culosi.s of), ii. 64 * ^ . 

defoj-mity of spine (see j^pine, tuberculosis 
of), ii. 54 

Ankle, ankylosi*? of, ii. 510 
arthrodesis of, ii. 616 * 

cong. ilisloc. of (.w Disloo,,*con]|;!f. ol the 
ankle), i. 211 t ^ 

liy.sterical affection of, ii. 795 
sprain of, ii. 484 

Ankle-joint, chronic synovitis of, ii. 49S 
cong. disioc. of, i. 126 * ^ • 

posterior ligaments, section of, i. 262 
tuberculosis of, ii. 310 
amputation foi-, ii. 31 f 
diaguo.sis, ii. 313 
position of foot iji, ii. 312 
])rognosis of, ii. 3T1 
site of origin, ii. 310 
symptoms, ii. 312 
treatment of, ii. 3il 1 
irealiiicut by Bier's method, ii. 311 
4 treatment by operation, ii. 315 
Ankylosis, ii. 518 

after acute infeetive osteomyelitis, ii. 312 
after typhoid arthritis, ii. 376 
lony, ii. 518, 5<15 

ill tuberculous diseast* of joint", ii. 16 
treatimmt of, ii. 525 

bony, <»'■ elbow, treated by cuneilonri 
osteotomy, ii. 533 
treat e(t by nc-a*ithro.sis, ii. 533 
treatment of, by linear osteotomy, ii. 
533 

bony, of hi]>, treated by ne-avtlirosis of 

the liip, ii. 537 

ireatment! of, 1)V A<lam.s’ oiieration, ii. 
i»37 • 

ireatmcMil by (lanf s operation, ii. 537 
treatment by llobert Jones’ operation, 

ii. 537 

bony, of shoulder, ii. 527 
treatment of, ii. 532 
eartilaginous, ii. 518 

in tuliereulous disease of joints, ii. 16 
causation, ii, 519 
cong., ii. 519 
Jibrous, ii. .518 

in tnberculoii.s disease, of joiii^, ii. lb 

of shoulder, treatment, ii. 528 
treatment by electrical methods, ii. 522 
treatment by ionisatijui, ii. 522 
treatment liy movement under ana*s* 
thetics, ii. 525 

from arthritis ossilitains, ii. 519 
in liij)-joint disease, treatment of, ii. 272 
treatment by A«lams’ operation, ii. 274 
treatment l>y (rant’s ojieration, ii. 272 
treatment by osteotomy, ii, 272 
in luliereiilous disease of elbow-joint, ii. 
320 

of itnkle, ii. 540 * 

of elbow, ii. 53rl 
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ture^ 633 *i 

of li ip, fibrous, ii. 536 , 

tresitnicirt of,ui, 536 
of ktief, bony, trBatnieiit of, ii. 539 
of shoiililer, siiid fracture of iiiinierus, Ireat- 
nieiitii 531 

of tomporo-maxillary articulation, ii. 5‘J7 
()f tcinporo-inuiillary articulation and nc' 
arthrosis, ii. 527 
fibrous, iTeutiiient of, ii. oStS 
patlioloj'ical foi;tu.s'ii. 518 
Ifreveutiou of, ii. 520 
prognosis of, ii. 521 
skiagrapliy in, j^i. 520 
sound, ii. 510 

H. It. Tlioiuas’ classirK^atiou fif, ii. .510 
troatnu'iit of, ii. 521 
of fibrous, ii. 521 
unsound, ii. 510 
vaviHics, ii. 518 
and ostt'itis <h‘foriiians, ii. 566 
Anti -gonococcal scruui, ii. 373 
Aorta, alterations in direc tion and calibre, ii? 

spinal <le,fonnity, i. 08 
ArrangcMuent of elothing, i. 570 
Artlnrctoniy in tubercnlo.si> cd tbc km*c* 
joint, ii. 301 ^ * 

Arthritis, acute, of infants, ii. 338, 311, 
366, 360 

acnlo rboumalic, ii. 377 * 

due* to inllniMi/.}i, frcrpivncy, ii. ti77 ^ 
ilyscnterii-, ii. 377 
ankylosis in, ii. 377 
piognosi.s of, ii. 377 
sujipuraiion in, ii. 377 
varieties of, ii. 377 
gonorrlneal, ii. 360 • 

n.'tii)k»gy, ii. 360 » 

.and aiiti-goiioi-oec^al .si'iinn, ii. 373 

and gonococcus, ii. 360 

arnl pucrjje.ral <-oinli1ions, ii. 373 

and purulent o])litljalinia, ii. 360 

ankylosis in, ii. 373 

arthralgic, ii. 360 

diagno.sis of, ii. 371 

duration of disease, ii. 372 

empyaeuia in, ii. 360 

forms of, ii. 360 

goiioc in joint, ii. 371 

joints implicated, ii. 360 

knee-joint ino.st implicated, ii, 360 

of infancy, ii. 373 

operation for, ii. 372 

sero-fibrinons fonn, ii. 360 

sex in, ii. 360 

.symptoms, il. 360 

treatecl by pn»t.ai‘gol injections, ii, 372 
by vaccination, ii. 373 
by washing out joint, ii. 372 
treatment of, ii. 372 
by Ijier’s method, ii. 372 « 

infective, iu 365 


Arthritis, infective, after Malta fever, ii. 365 
ankylosis after, ii. 36.5 
cla.ssos of, ii. 36.5 
disloc. after, ii. 365 
due to eiysipelas, ii. 377 
organisms in, ii. 36.5, 366 
l>rognosis of, ii. 365 
tre.'itment of, ii. 366 

intiucnzal, destmetion of joints in, ii. 377 
in intlnenzii, ii. 377 
piieninococeal, ii. 371 
and previous injury to joint, ii. 371 
liildiography of, ii. 365 
de.strnetiou of joint, ii. 375 
diagnosis, ii. .375 
frequency, ii. 374 
joints atfecled, ii. 375 
mihl form, ii. 375 
mode of infection, ii. 371 
jiatliology of, ii. 375 
peri-articular form, ii. 375 
primal y, ii. 371 
prognosis, ii. 375 
purulent form, ii. 375 
secondary, ii. 371 
siu’ou.s form, ii. 375 
suppuration in, ii. 375 
treatment, ii. 375 
vaccination for, ii. 375 
scarlatinal, ii. 375 
eliniciil types, ii. 376 

staphylococcal aird strcptocoeeal, ii. 366 , 
acute })!astie, ii. 367 * 

.acute purulent, ii. 3,67 

acute .serous, ii. 367 

amimtalion for, ii. 368 

ami bursting of bone-abscess into joint , 

ii. 367 

di.sorganisatiou of joints in, ii. 367 
morbid changes in joints, ii. 366 
prognosis of, ii. 367 
signs of, ii. 367 
symptoms of, ii. 367 
treatment of, ii. 367 
by operation, ii. 368 
of serous synovitis, ii. 368 
of serous .synovitis bv Bier’s melliod, 
ii. 368 

typbohl, ankylosis after, ii. 376 
forma of, ii. 376 
monarticular variety, ii. 377 
serous form, ii, 376 
suppuration in, ii. 37t> 

Arthritis «leformuns, ii. 425 
aiia?mia in, ii. 441 
aiigio-ueurotie. (Cileina iu, ii. 437 
atrophic tyi)e, ii. 433 
{etiology*, ii. 433 

affecting teinporo-ma.\ illary at ticulation, 
ii. 461 

appro]>riate diet in, ii. 448 
arthralgia in, ii. 443 
atrophy of muscles in, ii. 443 
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Artlirilis tleloruuiuis — 

sirthrotomy in, ii- 462 
:i>iSOt:iate-l witli carious teoth, ii. 434 
jLutotoxa‘inia in, ii. 435 
l»actfiial origin, ii. 434 
balneological tivutmcnt, ii. 4.52 
chronic intestinal jmtivfaction, ii. 43.5 
cohl haiuls ill, ii. 442 
coinlition of joints in, ii. 438-430, 442 
c.onncction with toxfcmia, ii. 434 
convctiou nf (It'fonuity, ii. 461 
cour.se of ilisease, ii. 440 
diagnosis, ii. 444 

diagnosis from rheumatic arthritis, ii. 

414 

tuberculous artbiitis, ii, 444 
due. to ehangvs in sjiin.'il cord, ii. 438 
inheritance of gout and tnVicn-le, ii. -134 
local treatment, ii. 4.51, 452 
nianiv>uhitinn of joints in, ii. 162 
method of examination, ii. 44.5 
nmrbid anat., ii. 438 
])athogenY, ii. 434 
|»revcnrion of deformity, ii. 461 
pmguosis, ii. 443 
pyrexia in, ii. 141 
^piiesoent iieriods in, ii. 142 
rellexes in, ii. 437 
rcmov.'il of villi, ii. 463 
sex in, ii, 433 
skiagraphy in, ii. 430 

, spindle-shaped enlargement of lingers 
in.*ii. 442 
stitt’ness in, ii. 143 

surgical treatment, objects of, ii. 461 
sweating in, ii. 441 
symptoms, ii. 441 
symptoms of tacdiycanlia in, ii. 441 
tn*ated by Bulgarian milk, ii. 4 10 
livatment by aspiration, ii. 4.53 
Ity Bier’s methoil, ii. 453 
by drugs, ii. 4.51 
by ele< trie-light b.Uh, ii. 153 
by electro- therapeutic method.s, ii. 45-3 
by thymu.s extract, ii, 452 
by vaccinaliou, ii. 148 
by vibratory massage, ii. 4.53 
general, ii. 148 
l»revciitive, ii. 447 
atrojddc, ii. 426 
brittle mails in, ii. 437 
crepitation of Joint.s in, ii. 413 
degenerative, ii. 426 
glossy skin, 437 
hypertrophic type, ii. 429 
causation, ii. 429 

diagnosis from (.'liarcot’.s di.seas**, ii. 132 
monarticnlai- fr»rn), ii. 429 
juoiiarticiilar form, .symptoriis, ii. 432 
necessity of examination by X-rays, ii. 
458 

fmthology, ii. 430 
polyarticular form, ii. 429 


Arthriti-s defo’rmaiis — \ 

surgical trea,tiuen|l>y excision, ii. 461 
removal of bone outgrowth.*?, ii. 460 
removal (tf loose c£^-tilagcs, ii. 460 
removal of osteophytes, ii, 4.58 
<»f hip, H. 460 
of knee, ii. 460 * 

tenotomy, ii. 4.58 * * 

treatment, general, ii.i>4 46 
local, ii. 146 
infection in, ii. 126 
iiiilammatory, ii. 12 n» 
metabolic, ii. 126 * , 

psoii.-isis in, ii. 437 
.s«‘lero«leTma in, ii. 437 
.snrgii al ti-eatmcul, ii. ]fc7 
surgical tivalmcnt of hypertrophic type, 
ii. 458 

tacliyeardia in, ii. 436 
toxjemie, ii. 426 
tre.'itmeiit by heat, ii, 453 
by ioni.satioii, ii. 456 
by manipulations, ii. 153 
• by massage, ii. 153 
l)y raiiiaiit lieal, ii. 453 
by static breczc, ii. 15.5 
by static currents, ii, 455 
•’ by static imKreet spark, ii. 455 
by X-rays, ii. 457 
types of, ii. 425 

vasomot or disturbances in, ii. 437 
i ^Arthritis t^«.*formans and coxa vara, i. 591 
! Arthr«>desis, ankle, ‘bony ankylosis after, ii. 
j <150 
i at ankle, ii. 646 

j (loldtliwait/s mct.hod for, ii. 619 

i nndhods of, ii. 647-618 

modilicatioiis of, ii. 649 
I cfilcanco-astragaloid joint, ii. 650 
i combined with Imidon-trausfcrcnee, ii. 

! 65 J 

! coiitru-imlications, ii. 615 

I definition, ii. tI4.5 

I elbow, ii. 652 

I for (M)mplctt' paralysis aionml auklc- 

i joiiit, ii. 702 

I for inf. parab, ii. 714 

I for paralytic T. eq. var., ii. 703 

indications for, ii, 646 
i knee, ii. 651 ^ 

ruediotarsal joint, ii. <>,51 
objects of, ii. 645 
shouMcr, ii. 652 
time for pcrformuiice of, ii. 645 
wrist, ii. 655 

Arthropathies and syringomyelia, Ii. 775 
Arthropathy, ii. 774 
.atrophic, ii. 774, 775 
hy]>ertro|)hic, ii. 774, 775 
inf. }ia.rai., ii. 776 * 

ill leprosy, ii. 775 

Arthrotorny for tuberculous disease of knee- 
joint, ii. 303 • 
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Ai tificirJ temioii.s for; paralysis of extensors 
of 709 o 
silk tendons, ii. 634 

Asphyxia ueonatcitriini and spastic jjaralysis, 
ii. 721 

Astigmatisin and scoliosis, i. 478 
and wcy-iveck, ii. 7S.5 

Astrag{ilect<niiy in treatment of erp-var. 
cong., i. 28/ 

Asyininetry, acquired, i. 384 
a3tiology of, i. 384 
cong., i. 384 . 
f Tossed, i. 388 

eonipensatetl, i. 388 
non-conipensated, i. 388 
facial and cranial in tortiiadlis lamg. i. 63 
methods of measurement, i. 386 
of eong. origin, i. 383 
simple, i. 387 
compensated for, i. 387-8 
symptoms jirodiured by, i. 384 
Asvmmetry ami lateral cin v.'itun! of spine, i. 

' 383 

.and painful sacro-iliac Joints, i. 384 
and se-oliosis, i. 383 
Ataxy, deformities in, ii. 770 
hereditary, ii. 769 

surgical treatment of deibrmity, ii. 775 
symptoms, ii. 769 
Athetosis, bi-lateral, ii. 720 
opunition for, ii. 739 
Atlo-axoid disease, ii. 6.0 - 

Atrophy, hiiopathie, nin.seiilar, i. 766 
troidio-neni'otic, i. 765 
Attitude, faulty, i. .564 
normal (.«v Normal attitmle), i. 564 
of rest, i. 66S 

Bacillus coli and ostyoinyelitis, ii. 350 
Bacillus typhosus, ii, 333 
Back knee {see (lonn recurvatum), i. 661 
Balance, i. 401 

Bandy legs {see Bow-legs), i. 657 
Barlow’s ilisease {see lliekets, scurvy), ii. 401 
see also Infantile scurvy ami rickets, 
Inemorrhagic), ii. ,541 
Baseball players’ finger, i. 309 
Hcchterefs or Becliterew’s ilisease {sec 
Spondylitis ileformans), ii. 465 
Beraueekii tubenmlin, ii. App. ii. 

Bier’s congestive metlual iu treatment of 
tuberculous kuee-Joint, ii. 298 
Bier’s metbod, active jiyjieraMiiia iu, ii. 27 
t^xplanution of good results, ii. 34 
general elfects of liypenemia, ii. 33 
in treatment of aitbritis defonmms, ii. 453 
of arthritis, gonoirlneal, ii. 372 
of serous ailliritis, ii. 368 
^ of tuberculosis of .ankle, ii. 311 

of tnbeicnlous /lisease of bones and 
joint.s, ii. 27 

of tuberculous disease of elbowjoint, 
ii. 325 
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Bier’s method — 

passive hypera3mia in, ii. 29 
tre.atnient, by dry ciipj>ing, ii. 31 
value of, in tuberculous affections, ii. 33 
Biers treatment of fibrous ankylosis, ii, .521 
Birth-palsy, ii. 749 
atiology, ii. 749 
c.aiisation, ii. 749 

due to fraying out of nerves, ij. 752 
pathology, ii. 752 
jwognosis, ii. 757 
symjdoms, ii. 754 

Erb-l)m'henne type, ii. 754 
tension of nei’ves as a cause, ii, 752 
treatment, ii. 757 
by operation, ii. 757 

Bismutb-injeetions for sinuses, dangers of, 
ii. 25 

into sinuses, metho4l of ad ion, ii. 25 
Bone, (^vostoscs, ii. 573 
neoplasms of, 573 
juimary tumours of, ii. 573 
pulsating sarcoma and aueuiisms of, ii. 5S2 
treatuient of, ii, 683 
secondary tumours of, ii. 573 
Boues, infective iliscass of’, ii. 330 
neuropathic eomliliims of, ii. 774 
thiekeiiing of, in syringo myelia, ii. 772 
tubercnlo>is of (atc Bones and joints, 
tuberculosis of), ii. 3 

Bones ami joints, syj)Iiilitic disease of, ii. 379 
and i hondro-ai-lhritis, ii. 380 
uml osteomyelitis, ii, 379 '' 

am! spontaneous fracture, ii. 379 
in primary stage, ii. 3/9 
iu secondary stage, ii. 379 
in tertiary stage*, ii. 379 
local periostitis in, ii. 379 
iieerosis in, ii. 379 
nodes in, ii. 379 
osteitis in. ii. 379 
osteomyelitis in, ii. 3/9 
selero.sis in, il 379 
serous synovitis, ii. 380 
suppuration in, ii. 3/9 
lubeivnlosis of, ii. 3 

tuberculous {mi Boues and Joints, tubei*- 
cnlosis of), ii. 3 
Boots, fmilts of, i. 672, 711 
Bools and shoes, i. 671 
faults of, i. 672 
Bow-legs, i. 657 
ami gemi valgum, i. 642 
causation, i. 657 
flue to muscular action, i. 636 
frci)ueney, i. 657 
prognosis, i. 659 
treatment, expectant, i. 660 
mechanical, i. 660 
by Gi-uttan’s osteoclast, i. 662 
manual osteoclasis, i. 661 
osteoclasis, i. 661 
by osteotomy, i. 662 
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IJow-leg-s, ti'catmeiit — 

by osteotomy, cuueiform, i. 6*53 
operative, i. 661 
operative, by osteoclasis, i. 661 
varieties, i. 668 

Brachial plextis, infni-clavieular injuries of, 
ii. 760 

injuries of, ii. 75S 
iUagiiosis, ii. 760 

line to dislocation of hniiieni>;, ii. 750 
Erb type, ii. 759 

iiuplicalion of sympathetic, ii. 750 
Klumpke type, ii. 750 
prognosis, ii. 760 

supra-elaviculivr injuries o[‘, ii. 759 
treated by musele-tj ;msplantat.ion,ii. 763 
treatment, ii. 762 
whole plexiis alfocted, ii. 750 
Brachy-daetylia, i. 10.5 
Bradford and Lovett’s ap])arat>is for treat- 
ment of genu valgum, i. 64 4 
Bulgarian milk, prei)iiration of, ii, 440 
Bunion (see llallnx valgus), i. 700 
Biirsie, calcilieatiou of, i. SOI 
Inemorrhage into, i. SOI 
treatment, i. 801 
injuries of, i. 801 
loose bodies in, i, 804 
neojplji.sms of, i. 806 
Bursitis, acute, .sup|nirative, i. 803 
chronic, serous, i. 801 » 

• forms, of degeneration, i. 802 
treatment of, i. 802 
fibrous, i. 804 
gluteal, i. 80.5 

psoas and tuberoilon.s liip- joint disease, 
ii. 224 

sub«a<mte, i. 803 
.subscapular, i. 802 
.syphilitic, i. 805 
tuberculous, i. 801 
.symptoms of, i. 80.5 
treatment of, i. 805 

Calcaueo - astragaloif I Joint, artlircMle.sis of, 
ii. 650 

(^ardiac disea.se anil scoliosis, i, 48.5 
( largile inembiane, ii. 656 
Caries of spine (.see Spine, curvature of), ii, 54 
Carrying-.inglc, ii. 420 

greater in females than male-s, ii. 420 
Cellulitis, rliagnosi-d from acute infective 
osle()-myeliti.s, ii. 343 

Cerebral diplegia (,sv»^ Paral., .spastic), ii. 7J9 
Cerebral paral. of childhooil {srr ParaK, 
spastic, ii. 719 
Cervical ril«s, i. 20 
aneurism in, i. 25 
bony tumour in neck, i. 25 
classification, i. 21 

cong. defects of spine ami (’ong, scoliosis 
ill, i. 29 
diagnosis, i. 25 
development of, i. 22 



Cervical ribs — 1 

effects of, i. 22 ' fi f 

on blood-ve.'iisels, i. 22, 23^ 
on nen es, i. 23 ^ 

endarteritis ip, i. 25 
gangi-ene in, i. 25 ' 

iierve-.sympt(uns in, i. 23 ' 

occurrence, i. 21, 25 
prognosis, i. 25 

ratiiographic examination, i. 2,5 
symptoms of, i. 23 ^ 
thrombosis in, i. 25 • 

treatment, i. 26 
tumour-like formation, i. 25 
vascular symptoms of, i.,/24 
! Cervical ribs and defective vertebra^ .and 
! cong. scoliosis, i. 25 

I Cervical syini^atlietic. imiplicated in injuries 
i of brachial plexus, ii, 759 

Chairs, faults of, i. 473 
Charcot’s disease, ii. 432 

atfection of foot -joints, ii. 76.5 
^ disloc. in, ii. 766 
exercise.s for, ii, 768 
in locomotor ataxy, ii. 76.5 
pathology, ii, 765 
y-eatment of, ii.,765 
(4iest. altered in spinal deformity, ii. 95 
deformity in acromegaly, ii. 556 
rickifty Rickets, chest in), ii. 116 
diseases and .scoliosis, i. 485 
Oliilblains. f. 376 ' 

I Ireatmeut of, i. 377 
I (Jilin, recession (*f, during use of chin- 
j supports, ii. 160 

I Choiidrodysti’ophia fietalis (nee Achondro- 

I pla.sia, ii. .5.53 

j (Jhomlromatu, fi. 578 

I of .scapula, douldful r.aUu’e of, ii. 578 

I types of, ii. 578 

I (Mioreic dijdegia, ii, 720 

i Cieatrires, cong., in cong. absence of tibia, 

I i. no 

I Cinnamin injections into liibcrcnIoii,s joints, 

I ii. 27 

I ( ’laviele, cong. absence of, i, 30 
I cong. deficiency of, i. .30, 31, ,33 
j mt.iology, i. 35 

j cranial deformity in, i. 34 

! kypho-scoliosis in, i. 34 * 

I rncnlal condition in, i. .35 

movements in, i. 34 
partial, i. 30, 31 
pathology, i. 35 
radiograpliy in, i. 3 1 
teeth in, i. 35 

Clavicles, a.symni»:try, in torticollis cong., 
i. 65 

Clawed toes, i. 336 r 

Claw-foot, i. 325 
hand, i. 105 

Claw-kand and peroneal paral., ii.f788 

Cleft foot, i. 115 
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C^lefl. i. 105 » 

Cnno«Iacty}ja,^i. 812 > 

Clothiug, proper arrangemeiiCof, i. 570 
Club-foot., coiig., i. il25 {str altm 'I', eq.-var. 
(!ong., 1. 225) ^ . 

{etiology, i. 234 * I 

and ilislcc., nong. ofliip, i. 154 
eansation, i. 234^ 

<levelopiueMtal error as cause, i. 236 
line to ajTcsted dcvelo|i!iieiit of foot, i. 235 
arrested developiin;iit of leg, i. 235 
compre,s.sioii iittuffro, i. 234 
nerve-disease in vfi-ro, i. 235 
pressure of utei'iiie walls, i. 235 
heredity in, i. 21^ 
sex in, i. 228 
varieties of, i. 225 
(in gvneraf), i. 213 
alterations in gait, i. 21.s 
causation, i. 215 
* delinitioii, 1. 213 

electric reactions in, i. 221 
fovivis of, i. 213 
frefjiiency of, i. 216 
fic'incncy of affection of males and 
leiiiides, i. 217 
lii.story of, i. 218 ^ 

localisation of (,-ontractcd oi* paralysed 
muscles, i. 221 

iuec)ia.riieal methods of treat meat, i. 223 
method of examination, j. 217 
operation in, i. 223 * * 

perone.'d jiaral, in, ii. 788 
[ihysiological methods in tn-atmeiil of. 
i. 223 

right foot more often /ilfeote'il tliau lett, 
'i, 217 

tr<?,atinent of, i. 222 • 

treatment l.»y wreijcliing, i. 263 
varieties, i. 213 

talielie, ii. 765 

Oluhd'oot ami hysteria, ii. 7t'5 
(.’Inb-hand, i. 8‘i 
acapured, i. 83 
varieties, i. 83 
eong., i. 82 

eansation of, i. .S I 
deviations of hand, i. 83 
IWapieney, i. 83 
trcatmtflit of, i. 85 
varieties, i. 82 

(■occydynia {see Coecygodynia), ii. ItM 
Co< cygotlyiiia, ii. 491 
causation oh ii. 491 
.sex in, ii. 491 
.syniptoms of, ii. 491 
treatment of, ii. 191 
operative, ii. 4t>l 
jilliative, ii. 491 
t 'old abscess, ii. 13 
Coley’s fluid, ii. 681 

Compound ganglion (see I’uberculoiis t#no- 
fiynoviti.s), i. 790 

vor.. 1 


Couipres.sioii in tuberculous dise;i.<e of siiine 
Compres.sion-piiraidegia), ii. 110 
Comi»re.s.siuii-paraplegia, ii. 110 
bilateral, ii. 113 
i (•aiise of, ii. 110 

j eonditioii.s accounting for symptonjs, ii. 

: 116 

' «U*geiieratioii of eoi'<l in, ii. 113 

iliaguosis of, ii. 119 
diagnosis of cause of, ii. 127 

I elVfcct on s])inal cord, ii. 115 

fre<iueiicy of, ii. 1 14 
! patliological anat. of, ii. 115 

progiio.Ms of, ii. 120 

recovery by r»-cumbent treatment, ii. 1.88, 
.■iymptoMis due to two eau.^e.s, ii. J ]8 
symptoms of, ii. 117 

li'caletl i)}' eosto-li ansversei.toiny, ii. 185 

■ redre.ssnient of (leformiiy, ii. I.S3 

; tre.itinent of, ii, 1.S3 

by absolute rest, ii. 1S2> 

’ by laminectomy, ii. 18i» 

■ Concu.<sion of sjiine, ii. bSo 

*; Coiig. almormalities ef .spine eomliined with 
i otlier deformities, i. 13 

; ab.senee of ratlins, adiology, i. 78 
i eong. cieatriees in, i. 79 

■j beredity of, i. 80 

treat meiit, i. 80 

^ by ;\ntoii('lli’s operation, i. 8l 

by J5ar(.V*nlieuer\s oj'er.ation, i. 80 
* by carpal excision, i. 80 •«, 

by Leroy M’t.Jiinly’s ojuMulitfii. i. SO 
by osteotomy, i, SO 
by tenotomy, i. 80 

Cong, aiisence of ulna {see I. lii.a, eong 
absence of), i. 81 
Cong, chorea, ii. 720 
Cong, elub-fout, varieties of, i. 225 
Cong, clulefoot ami eong. tlisloe, of liip, \- 
151 

Cong, eonslrielion of limb.s, i. 108 
Cong, contraetioii of lingers, diagnosis, i. 89 
jnitbology of, i. .S9 

(scff otsn l''inger.s, eong, contraction t^of), 
i. 85 

Cong, curv.ature of leg, i. 110 
Cong, curvature of tibia and scar on shin, i. 
295 

(’oiig. <leUciency of clavicle {see Claviele, eong. 
deticiency of), i. 30 

Cong, deticieiicy of spinal colunui. i. 12 
Cong, deformities, i. 9 
of limb.s, i. 76 
of the. trunk, i. 11 
of toe.s, i. 114 
of vertebral eoliimii, i. 11 
.symptoms, i. 15 

treatmeut, i. 15 

also t'!ong. scoliosis, i. 461 
Cong, dill’use lipojna {see Lipoma, coug. 
dittUse), i. 107 

Cong, disloc. (aw Disloc. coug.), i. 116 

•;> * 
o I 
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Cong, ilisloo. of the jinklo (.vw Di.slof. of the. 
ankle), i. 211 
of elbow, i. 118 

of hip, (Hagnosed from tiibereulotis di.sease 
of hip, ii. 245 

of lii}* (sa‘ oho Disloe. cong. of the liip). 
i. 127 

of kime (aw Di.'^loe. eong. of knee), i. 120 
of patella, i. 120 

treatment of, by o|)eration, i. 121 
rO' shonbler {see DInIoc. eoiig. of shoulder), 
i. 117 

of thumb, i. 110 
of wrist. !. 118 

Cong, elevation of .seapnla Sprengers 
shoulder), i. 81* 

Cong, fmrowing of linih.s {see Limbs, eong. 
furrowing of ), i. 108 

<'ong. genurei-urvatum (.■iwGeiiii rci urvatnm 
eong, ). i. 100 

(!on<;. hanimer-t'W's (sec Ifamnier-toes, Ci>ng.), 
i. 112 

Cong. osleo-dys])lasi:i i»f elavieles, eraniuni, 
and teeth (.vee Clavicle., eotig, «lelioieney 
of), i. 80 

Cong. seolio.sis (aw hSeoliosis, eong.). i. 461 
Cong, spondyloli.stlje.sis, j, l;j 

< V)rig. sub-lnxation of hip, i. 119 

Cong. '1'. eale. (,sce T. ejile.., cong.). i. 202 
(.'ong. 'r. (si € 'r. ei{. eong,), i. 291 
Omg. Tortii’ollis (aw Tortieollis, eong.). i. 57 
'tVeoneiiey, i. 57 ! 

< Vjng. wry-neok. i. 57 i 

Contract e<l toes in Friedreich's disease, i. 308 | 
Coiiiraetioii, vong. of liitgers (.>w Fingers, ! 

eong, contraction of), i. 85 ! 

<.‘ontii.sious of spine, ii. 484 ' 

Coni.s i. 368 i 

infective, i. 369 
treatment of, i. 36'.* 

non-infeciive, i. 369 i 

eituse of, i, o69 j 

treatment of, i. 370 ; 

Corpora oryzoidea, ii. 500 i 

Correction of deformitv in hip disease, ii. ' 

271 i 

i.'osto - transversectomy fo)' compression - i 
]»araplegj?i, ii. 18.5 j 

(!oxa valga, acipaired, i. 614 

after aiii]mtation of thigh, i. 617 

compen.satory changes in trunk, i. 625 

diagnosis, i. 626 

due to traction, i. 614 

gait in, i. 624 

lengthening of limb in, i. 625 
pain in, i. 621 
paralytv'. ii. 605 
pathogene.sis, i. 623 

position of limb in, i. 62.5 j 

,synii»loiiis and sign.s, i, 624 j 

, static form, i. 617 ! 

treatment of, i, 627 i 

by Allison’s method, i- 627 j 


Coxa valga, treatmei.t of (eoutd .) — 
by David’s intthod, i. ^*27 
by Galkazzi’s method, i. 627 
by Wallace Blaia ‘.hard’s method, i. 
627, 

and genu valgum, i. 618 
and scoliosis, i, 61 8 
Alsberg’s angle in, i. 6P4 
Alsberg’s triangle in, i. 604 
angle of depression of neck of femur in, i. 
604 

angle of inclination of jeck of femur in, i. 
604 

cardinal .signs, i. 603 
eausatio)!, i. 680 
compensatory, i. 618 
cong., i. 610 

and di.sloc. cong. of hip, i.‘610 
diagnosed from tnbeiculous disease of hip- 
joinl, ii. 215 
di.stribution of, i. 603 
frequency, i. 606 
Holla's line in, i. 604 
idiopathic, i. 622 
skiagraphy in, i. 625 
terniinidogy , i. 603 
traumatic, i. j)21 

vari.-ition.s in Alsborg'.s angle, i. 605 
variations in angle of inclination, i. 605 
and a\^gle of «leclination, i. 604 

congenital dislf»cation of the. hip, i. Ill, 
lU 610 

inf. paral., ii. 605 
osieomycUtis, i. 622 
rickets, i. 622 
tuberculosis of hip, i. 622 
Coxa vara, i. 575 
.acquired, i*. .583 
a<loleseent form, i,'.587 
.adolc.scentiiifii, i. 581 
adultorum, i. 581 
jv;tiology, i. 581 
Alsberg's angle iji, i, 576 
angle of declination in, i. 577 
angle of inclination in, i. 575 
biksteral, i. 581 
causation, i. 581 
ccrvicftl, i. :576 
eoiigeiiita, i. 581, 582 
cong., i. 582 * 

camsalion, i. 583 
syinpbuns, i. 582 

and congenital di.^location of the hip- 
joint, i. 582 
contracta, i. 589 

convexity of n<;e.k of femur, i. .580 
definition, i. 578 

depressiem of head of femur, i. 580 
distortions of neck of femur in, i. Siifi 
due to rickets, syniptoms, i. 593 
treatmmit of, i. 594 

- separation of cjiiphysis of }*ick of fcnn’i* 
in childhood, i. 596 
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Coxa vara— ■ 

qJphys^ilj^igijs of, 4. 57t> 
fssftniial, 1.^683 * 

•lifloroutial diagnosis of, i. 588 
pathology, i. 58fi \ 

lalse, i. 577 » ' I 

false, ‘heiMlhig of ujjper i»art of shaft of 
femur, i. 5^0 
iufantiim, i. 581- 

mea.suremeuts of upper end of femur, i. 

575 ^ 

iiahire of the deformity , i. ;570 
neck of femur bent downward, i. 580 
neek of femur bent dovvuwMid and back- 
ward, i. 579 ft 
oeeurreiiee, i. 581 
rickety, i. 592, 593 
static, i. ?i83 

symj^oiits in bilateral cases, i. 585 
^ symptoms in unilateral cases, i. 584 
Ireatmeut of, i. 589 

by removal of wedge of bone, i. 591 
by rest, i. 590 

splints, i. 590 * 

by tenotomy, i, 591 
torsion of neck of ternui-, i. 577, 580 
traurniitic, i. 595, tJOO 
<li!ignosi.s, i. 598 * 

"vniptoms of, i. 598 
treatment of, separation of, epiphvsis, i. 
599 

of fraefurt' ol' neck^rjf fcinni*iii. adults, 
i. 001 

preventive, i. 801 
two groups, i. 595 
'rrcndelenburg's sign in, i. 580 
trochauba’ica, i, 570 
types of (Icfonnity, i. 579 • 

nnilateriil, i. 581 * 

varieties, i. 5S1 

witli fracture of the neck td' the femur in 
adults, i. 597 

and arthritis deformans, i. 591 

congenital dislocation of the hip, i. I ll, 
583 

cretinism, i. 582 
fracture of neck of femur, i. 595 
fracture of neck of femur in chiMhood 
and adolest’cnce, i. 590 
genu valgum, i. 593, 037 
osteomalacia, i. 591 
osteomyelitis, i. 594 
osteojjorosis, i. 594 
rickets, static effects, i. 593 
separation of epii»hysi.s of neck of 
femur, i. 595 
syringomyelia, i. 582 
tuberculosis, i. 594. 

i'oxiirts, tuberculous (we 11 ip-joint, tubercu- 
losis of), ii. 211 
in inf. paral., ii. 9 

b'ranial (lef*-mity in cong. deficiency o> the 
clavicle, i. 34 


Cranial dysostosis {set; Chivitde, cong. deli- 
I ciency of), i. 30 

I Crauio-tabes, and hereditary syphilis, ii. 380 
I Crutch-palsy, ii. 741 
i Cubitus recurvatus, ii. 420 
I Cubitus vnlgu.s, ii. 419 
I (hibitu.s valgu.s ami varus, ii. 420 
j bibliography, ii. 422 
causation, ii. 420 
site of deformity, ii. 420 
treatment, ii. 421 
Cnbitiis varus, ii. 419 

(hineiforin resection of knee, in iuf. paral., 

ii. 711 

(hirvature, congenital of leg, i. 110 
t 'V'itic growths of bone, ii. 5/9 
I (.^ysts, ten<»-synovial, i. 780 

i Dae.tvlitis, tul>evculous, ii, 13, 320 
! associatisl with spinal carit'S, ii. 329 

j forjns t»f, ii. 329 

I sym|ittmis of, ii. 329 

' treatirii'iit of, ii. 330 

j Dactylitis and lufreditary syphilis (we 
1 t^ypliilis lierclitary, dactylitis), ii. 390 
j David’s treatment of coxa valga, i. t)27 
Dcfoi rnitii's, ietii>Jogy of, i. 2 
cong., i. 9 

nf limbs (wc, land's, cong. deformities 

of), i. 70 

of the \c,il. column fw'C also •Scoliosis, 
•| cong.), i. 401 ^ 

; of lingers, acquired {.wv Fingers, bicquinsl 

j 'leformities of), i. 304 

: static, i. 4 

! Deviation, lateral, of lingers (wv Fing»-r.s, 

[ lateral deviation olj, i. 312 
Diaphysiti.s, tnbcriMilous, ii. 12 
Diet in urthvitis tleformans, ii. 119 
IViulty, as cause of rickets, ii. 403 
TMllicult labour and spastic ]»aral., ii. 721 
Dilfuse. cong. lij»oma (wr lapoma, cong. 

♦lilfuse), i. 107 
Digitus valgus, i. 312 
varus, i. 312 

Disease of sacrt)-iliac joijit (wc Sacro-iliac 
joint, tulrerculnsis of), ii. 201 
Dislo.*., cong., i, 110 
of the ankle, i. 211 
bibliography of, i. 212 
treatment of, i. 212 
varieties of, i. 212 
of bones of tlie foot, i. 120 
of calraneo-astiugaloid joint, i. 120 
of clavicle, i. IIG 
of idbow, i. 118 
symptoms, i. 118 
traalineut of, i. 118 
of femoro-tibial joint (knee), i. 122 
complications of, i. 122 
pjithology of, i. 122 
prognosis of, i. 1 22 
syni}>toin.s of, i. 121 



852 


DEFORMITIES 


Disloc., cong. of femoro-tibial joint (r.owYt/.) — j Disloc., coiig. of hi[)“(<y»«/t/.) — 

treatiiieiil of, i. 122 1 lirst plaster bau4ai(e ufte;: r<iiluetioii, i. 


varieties of, i. 121 ■ 

of the liip, i. 127, 58;i 
aeeideuts during? reduetioii, i. 205 j 

aeetahuhir shelf, i. 130 
iieetahuluni, eomlitioii of, i. 132 ' 

advaiietsl cluinges iu aoetiihuluiu, i. 134 ; 
ndvaueed changes in head of femur, i. 130 i 
retiology of, i. 151 j 

age-limit for mauipulative reduction, i. ' 

‘ 205 

anatomical cure, i. 202 i 

anatomy of, i. 12J> » j 

anterior variety, i. 151 
aiiteversion of neck of femur in, i. 141, 
U2 

atrophy of liead of femur in, i. 141 
l•a^•k^vard and \i]»\vard di^Ioe,, i. .150 
Rartlett's apparatus for reduction, i. 185 
Bnrghard, F. F., results, j. 203 
l.':.dot's luaiueuvres, i. 178 : 

(.'alot’s position after reduction, i. lvS7 ! 
Calot’s results, i. 202 ! 

cases nnsuitahle foi' manipnlative | 
melhotl, i. 200 j 

causes of relapse and relu<\ation, i. 208 ] 
cause of -waddling, i. 117, M8 • 

changes \n psoas mu.-cle and temlon, i. i 
148 I 

Clarke’s (./. Jackson) results, i. 203 
condition in pont-natal life, j, 133 ' 

condition of joinl-eapsale in, i. 132, 145 
comlilioii of neck of femur in, i. 142 
condition of ])aTts iu Oetus and newly 
V»oni, i, 133 

condition of )w.*lvis in, i. 132, and i. 133 
contraction of knee after reduction,!. 177 
control of l otation of h g after reduction, 
i. 188 

i’lire. fniictional, i. 205 
deatli after reduction, i. 205 
tlelVu-uiily in, i. 150 
<ieveloi)meiital theory, i. 151, 152 
diagnosis of, i. 159 
diagnosis of coxa vaia iu, i. 162 
iluration of retention in plaster, i. 190 j 
effect ofaiiteversiou on relaxation, i. 20H 
effect of Ixnly-weigld. on development of 
acetabiilnm after reduction, i. ISiS 
effect of conti-action of adductors (d' 
thigh, i. 146 

effect of gluteal muscles, i, 148. 149 
effect of iiio-j)soa,s tendon on. i. I J5 1 

effect of pelvi-crural muscles, i. 146 i 

effect of jielvi-femoral muscles, i. 149 | 

effect of pelvi-trofhautcric muscles on, ; 
i. 146 

epiphyseal displacement during r*‘dnc- 
tiou, 1. 206 

exercises after removal of plaster, i. 198 
failure of manipulative reduction, i. 
208 


1S7 . 

formation of new uietabulnm, i. 137 
. formation of new joint in, i.' 139 
" forward and ujovard disloc., i. 150 
fra<dnre?! during mauijjulktivv; reduction, 
i. 206 

frequency of, i. 129 
frequency of ))aral. after, i. 207 
Froelieli’s results, i. 203 
fuiictioual cure, i. 202 
gait in, i. 156 
gangrene of limb, i. 207 
Inireditary factor in,.;i. 151 
hereditary nature of, i. 129 
historical mdice of, i. 128 
historical iioticu of methyls of treat- 
ment, i. 163, 164 , 

liialory of ali-iiholism, i. 129 
lii.story of o|)crativc attempts, i. 128 
llolfa’s operation for. i. 165 
IbdVa’s results, i. 202 
lujiir-glass eajj.siile in, i. 145 
irnlicatious tor open o]»eration, i, 
intra-uteriue tlexion as a causative factor, 
i. 153 

Kirmisson’s results, i. 202 
lameness in, i. 159 
leno-theuing of adductors in, i. 171 
liga'mentiim i.eics, c<.»iidition of, i. 132, 
1-15 

lordosis in, i. 159 

Jiorenz’ mani)m!ative method, i. 172 
liorenz’ position after reduction, i. 187 
l^oreir/.’ results, i. 202 
mccli.'Uiical theory of production, i. 152 
mecliaidcal traction in, i. 173 

method of apiK-ying tilasler bandage 
after reduction, i. 188 
muscles, condition of, i. 145 
mushrooiii-sjjapcd head of femur, i. 142 
myorrhexis in, i. 172 
Naralli’s lieriiia, i. 149, 207 
N:iratli's results, i. 292 
negative position in tr«;atnien1., i. 193 
oceurrence of, l.'efoic and after hirtli, 
i. 127 

pand. after manipulative reduction, i. 
206 • 
purul. of peroneal nervt^ after manipula- 
tive reduction, i. 206 
pelvis, modification of, i. 1-43 
jiositiou for second ]daster bandage, i. 
194 

])Osition r)f tixation after reduction, i. 
186 

jiosition of head of femtir in, i. 131. 

1.50 ^ < 

posterior variety, i. 150 
prin<‘iples of fixation after reduction, 
*• i. 186 k*- 

l>roguo.sis of, i. 162 
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Disloo,, coiig. of hip {contd.) - 

by tfactiou auJ levijnige 
niovuiiuents, i, 181 ** 

nnlnotion by *tra<’tioij and ])ressnre, i. 

178 , I 

reduction by traction and pi’essnvc'ovcr 
lo\?er ^all of acetabulum, i. 17V* 
reduction l>y*tra«,‘tion and pressure over 
posterior wall of acetabiiluiu, i. 17a 
I’eductiou by tractiiui over ui^per wall 
of acetabulum, w. 181 
,reJu(.‘tion in iftages, i. 20‘J 
reduction of, methods, i. 175 
relapse after reduction, i. 191 
I’claij.se and rtluxalioti after manipula- 
tive method of reduction, i. 2U7 
resultf^ of manipulative inctlnxls, i. 
‘200 

retention after reduction, i. 18fi 
retroversion of neck, of femur in, i. I ll 
rotation, treatment by Scli'*hlc’s opera- 
tion to overcome rotation of limb, i. 
192 ^ , 

scoliosis in, i. 157 
secondary changes iii parts, i.vM31 
skiagraphy in, i. 159 
sub-trochantcrii: osteo'tfnny in, i. 210 | 
supra-cotyloiil, i. 150 
symptoms, i. 150 

tearing of capsule in ma’iipulallvc 
method, i. 207 

tearing of rmmu'al wfii, i. 20/ 
theories of causation, i. 151 
torsion of shaft of femur in, i. 1 12 
ireatuKMit after removal of Ivuidages, i. 
190 

• treatment by Jackson Clarke’s open 
operation, i. 167 

treatment by Loi^f-uz' open ujethojl, i. 

1 66 

hvatiuent Viy manipulations and man- 
oeuvres, i. 171 

treatment by manipulative methoils, i. 
169 

lrt>atmcut by reduction, liy Calot’s 
n\cthod, i. 191 

treatment by redtictiou, liy Oodi villa’s 
mctlK)d, i. 191 
tvoatm^nt of, i. 163 
treatiiieiit of bilateral cases, i. Itl5 
treatment of rotation i.f limli in, i. 19*2 
treatment of, total duration nf tixation 
in jdastcr, i. 191 

treatment of unilateral eases by manipu- 
lative methods, i. 169 cf .scy. 
treatment of unilateral cases by «ii>era- 
tiou. i. 161 H sty. 
upward disloc., i. 150 
'fariationH in mahlevelopnnmt of parts, 
i. 130 

varieties of, i. 150 

varieti^ of plaster bandage for treat- 
ment of, i. 188 


Disloc., eong. of hip {conid.)- - 

Werudorirs axillary position in, i. 193, 
194 

and coiig. gemi reenrvatum, i. 151 
and coxa valga, i. 143 
ami coxa vara, i. 5S2 
and tramna, i. 1 55 
ami <?ong. club-foot, i. 154 
iiitra- uterine flexion as a causative 
factor, i. 153 

Disloc., coiig. of tlm knee, i, 1.20 
coug. of the lower jaw, i. 116 
treatment of, i. 1 16 
•coug. of j)ate)lfi, i. 120 
forms of, i. 1*20 
hereditary nature of, i. 1 20 
position of, i. 120 
treatment of, i. 1*21 
cong. of the shoiihler, i. 117 
diagnosis, i. 117 
fietpieiicy of, i. 117 
position, i. 117 
symjitoujs, i, 117 
treatment, i. 117 
eong. of i!ic sjune, i. 116 
Disloc. of joints, jifter acute infective osteo- 
myelitis, ii. 342 

of shoulder and injuries of brachial plexus, 
ii. 759 

Disloc., paralytic of .sl)t.)uhler, causes, ii. 682 
of shoulder-joint, ii. 681 
of shoulder- joint, recurrence of, ,ii. 51^5^ 
682 

operative treatment, ii. 514 
pT*>gnosis, ii. 513 
treatment, palliative, ii. 513 
and epilejisy, ii. 511 

recurrent, of tcmporo-maxillarv joint, ii. 
512 

unil.atiTal, of cevvii‘:d verti'lo’a* ami wry- 
neck, ii. 785 

Jhsloir.^., paialytic, recurrent, treatment of, 
ii. 6S3 

Di.slocs,, recunent, ii. 512 
Dorsillexion of foot, i. 318 
Double tliuiub, i. lO l 
Drop-tinger (aw Mallet tingcr), i. 307 
Dro]) ph.'ilangelte (.src .Mallet fmger), i. 307 
Dropsy of tlie joints (*rc. Synovitis, chronic), 
ii. 193 

Dupuytreu’s contraction of jiabnar fascia, i. 
810 

ivtiology of, i. 810 
age in, i. 810 
bacterial theory of, i. 814 
changes in .skin. i. 816 
detiuition, i. 810, 812 
diagrio.sis, i. 817 
digits a Hooted, i. 812 
gout in, i. 813 
liere<lity in, i. 811 
morbid anatomy of, i. 814 
occupation in, i. 811 
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Diipuytrcii s contraction of palmar fascia — 
occurrence of, i. 810 
prognosis of, i. 817 

relapse in, i. 810 1 

sex in, i. 810 : 

traumatism, iniiuuuce of, i. 811 ! 

treatment of, i. 817 

by Adams’ operation, i. 817 i 

by Bush’s oi^en method, i. 810 ! 

by Goyrand's open method, i. 819 ! 

by injections of tliiosinamin, i. 823 I 
by open operation, i. 819 i 

by operation, i. 817 
l)y operation, after care, i. 818, 819 * 
by Reekitt’s open method, i. 819 • 

by Tubby’s open method, i. 820 ; 

DysTfasia angio-sclcrotica {see liitermitteiil \ 
limping), i. 377 I 

Dysenteric arthritis {see Arthritis, dysenteric), ; 
ii. 377 

Elbow, l>ony ankylosis of {see Ankylosis of ; 
elbow), ii. 533 ! 

contractetl, in spastic paralysis, o|>eTation 
for, ii. 731 \ 

tuberculous disease of, site of origin, ii. • 
323 

Elbow-joint, arthrodesis of, ii. 652 ! 

chronic synovitis of, ii. 495 ! 

flail, tn^^^tIlU.‘)lt of, ii, 681 j 

hysterical affection of, ii. 71l‘6 
tubercvlosis of, skiagraphy in, ii, 324 i 

tuberculous »lisease of, excision by jvisterior 
incision, ii. 327 
prognosis, ii. 321 

tuberculous disease of, symptoms, ii, 323 
treatiuent, ii. 321 
after excision, ii. 326 
by Bier’s method, ii. 325 
by excision, ii. 325 
by operation, ii. 325 
operative, ii. 325 

Enchorulromatu («r (.'hondromata), ii. 578 
Eudotlieliomfi of l»oiie, ii. 582 
fiiilargemen t of tu1)crcle of tibia {see I’uberde | 
of tibia, enlargement of, also HchhiUer’s i 

iliseavse), i. 31 1 i 

Epilepsy, and reenrrent dislocation of | 

shoulder, ii. 514 i 

Epiphysitis, acute infective {see Osteomyelitis, 
infective), ii. 333 

syphilitic {see Sypldlis, lu-reditary), ii. 389 
tuberculous, ii. 12 

Erasion for tuberculosis of knee-joint, ii. 304 
Erb, olassitication of pseudo-liypertrophic 
parfdy.sis, ii. 785 

Erb-Duchenne paralysis, treated by nerve- 
aua.stoinosis, ii. 660 

Erb’s palsy, treated by muscle -transference, 
ii. 677 

Erb’s paralysis, treatment of, ii. 675 
treatment by nerve-anastomosis, ii. 676 
Erb’s point in l>irth palsy, ii. 754 


Ernst’s apparatus for recurrent dislocation of 
patella, ii. 616 ” f 

for recumnit* dislocation of shoulder, ii. 

Erysi >elas, disgnosed from acute infective 
osteomyelitis, ii. 343 f in infective ar- 
thritis, ii. 377 * *' 

Erythema nodosum, ii. 340 
Kry thro- melalgia, i. 377 
Ksthiiuier’s operation and .scoliosi.s, i. 485 
Exanthemata and tuljtrculosis of bones aiul 
joints, ii. 7 ® e 

Excision of shoulder-joint, ii. 32(» 
by anterior method, ii. 320 
by posterior route of Kftcher, ii. 320 
Exercising apparatus in the treatment of 
.scoliosis, i. 502 « 

Exastosis, caiicclloiiN, ii. ,573 
sigus of, ii. 577 

treatment of, ii. .577 «, 

ivory, ii. 573 
treatment of, ii. .574 

Expm’iniental pro«lnetion of spinal projection, 
ii. 79 

Extensor brevis digitonim, section of, i. 262 
Extensor communis digitorum, transference 
<* of, ii. 702 

Extensor longus digitorum temlou, section 
of, i. 262 
r 

t Facial ne^ve, paralysis of {see Paralysis of 
fa<;ial nerve), li. 715 
transference of, ii. 659 
f’ac.iO'a(.‘cessory anastomosis, ii. 659 
Faeio-hyi^oglossal anastomosis, ii. 659 
Fascitc, contraction of, i. 809 
Dupuytien’s coutractioii of palmar, i. 850 
gonorrhmal inflammation ob i. 809 
geinty affection of, f. 809 
inflammation of, i. 809 
new growth of, i. 809 
pitlmar, contraction of, i. 816 
rlienrnatic affection of, i. 8U9 
rupture of, i. 809 
sloughing of, i. 809 
sypidlia of, i. 809 
Fasciotomy of foot, i. 255 
Faulty attitude, i. 564 
attitudes, treatment, i. 568 ai^d i. 569 
position in writing ami scoliosis, i. 475 
Feet, malignant growths of, i. 375 
painful lipoma of (.sc?n Lipotna, painful, cjf 
the feet), i. 371 

pain in sole.s of (see Pain in soles of feet), 
i. 370 

Femoro-tibial joint, dislocation, coiig. of, i. 
121 

Femur, Alsl>erg’.s angle in, 1. 576 
angle of fleclination in coxa vara, i. ^77 
angle of inclination, i. 575 
fracture of neck of, nml coxa vara, i. 595 
fracture of neck of’, in adul^&, aiul coxa 
vara, i. 697 
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Femur, separation of neck au<l coxa vara, i. 

m.n > 

torsion of neck of feimir»An coxa vrfra, i. 
577 • \ 

Fibromata, ii. 578 I 

Fibula, absence of, i. 1 1 0 ’ | 

absence* of, ♦and conf'. ctp-valg., i. 110 
prognosis, i, jn 
treatment, i. Ill 

Fingers, acquired deformities of. i. 804 
acquired deformities of, due to ricatriccs, 
304 t* 

cong. contraction of, i. 85 
aetiology, i. 88 

associated hammer-toe, i. 85 
causation of, i. S8 
Coudray’a operation for, i. 90 
Huetef’s operation for, i. 90 
posiyon of I'ai ts in, i. 85 
stages of, i. 87 
tendency to ndapse, i. 90 
tivatment, i. S9 

l)y forcible extension, i. 91 
l>y f)perati<)n, i. 90 * 

by sjUints, i. 89 
Vogt’s operation for. i. 90 
cong. ilislocation of, i. yo 
contraction of, not (;on.fusc.<l nitli Dupify- 
trcn’s contraction, i. 85 
(lisplaciMiient of, in arthritis deformans, i. 

310 ' 

hypcrtropliy of, i. !<)(> • * 

by disuse, i. 10(5 
l»atbology, i. 100 
treat lueiit, i. 107 
varieties, i. 100 

^intra-uterine ampiitation of, i. 105 
lateral deviation of. i. 312 • 
treatment of, i. 31 2 
lymphatic thickening of, i. 100 
mwoid condition of, i. 1 00 
Fingers, supernumcTary, i. 103 
hereditary natmv of, i. 103 
fihalanges, i. 100 
treatment, i. 10-1 
varieties of, i. 103 

Fingers, suppression of, i. 104 ; 

terminal defects of, i. 105 
webbed {see, Webbod-lingi-rs), i. 91 
Fistula^, I'^berculous, ii. 14 
Flail knee, ii. 715 

Flail-like lower limb from inf. paral. ii. 710 • 
Flat Kack, i. 561, 507 
Flat chest, i. 509 
Flat feet and slender feet:, i. G89 
Flat-foot, abduction of foot as cj^use, i. 683 
age of incidence, i. 684 
causes, intrinsic, i. 684 
olianges in ligaments, i. 693 
changes in position of bones, i. 693 
condition of anterior ,arch in, i. 690 
deformity of, i, 687 • 

diagnosis of, i. 694 


Flat-foot, differential diagnosis of, i. 094 
disability in, i. 087 
frequeiuty, i. 684 
improper Iwots as cause, i. 680 
improper walking as cause, i. 081 
morbid anatomy of, i. 091 
operation on boiie-s, i. 707 ’ 
osteo-artbropathy, ii, 775 
pain, its occurrence ami position, i. •585 
characteristics of, i. 686 
pathology, i. 691 
predisposing causes, i. 680 
prognosi.s of, i. 694 
#pronated, i. 688 
pronation of, mechanism, i. 677 
sex in, i. 084 
spasm i.s reflex, i. (592 
spasmodic, i. 090 
swelling of feet, i. 087 
sym})toins, i. 68t3 
tcinleniesH in, i. 6S7 

treated by Trendelenburg's method, i. 707 
treated by wiencli, i. 706 
treatment of, i. (590 

by apparatus, i. 698, 099 
by exercises, i. 697, 698 

of fixecl eases, i. 765 

by inassi^ge, i. 097 

by oblirjue heel, i. 099 

by operation, i. 705 

preventij^e, i. (597 

by proper foot-gear, i. 097 

of rigid cases, i. 705 * 

by Hanipsou’s brace, i. 7t> l 

by sole-j)lates, i. 700 

of .sjiasirmdic- cases, i. 705 

by .splints, i. 698 

by .sui>j)ort.s, i. 700 

by tein Ion -grafting, i. 708 

by Thomas’ shoe or boot, i. 699 

l)y Whitniau’s valgus plates, i. 70t> 

]>y valgus wedges, i. 099 
by Whitman's flat- foot brace, i. 70o 
types of, i. 688 
and abduction, i. 690 
and prominent scaphoid, i. 0S9 
and von Meyer’s triangle, i. 691 
Flexoi*s of knee, section of, ii. 735 
Foot, arches of, i. 6(56 
functions, i. 675 
IIS a means of propulsion, i. 60 ‘.t 
the climbing, i. 07t' 
dex>res.sioii of anterior arch, i. 726 
flat, difliciilt to define, i. (574 
functions of, i. 0(57 
general structure of. i. 060 
in attitude of rest, i. 069 
in standing, i. 007 
longitudinal arch of, i. 676 
movements of, i. 670 
overweighted, i, 675 
pronated Flat-foot), i. 674 
proiiation of, mechanism, i. 677 
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Foot, tr;ijJsviM>« ;irch of, i. 67t> 
weak (.svr* Flat-foot), i. 674 
Fore-arm, pronation of, aiithor’s operation 
for, ii. 731 

Forms of new joints, ii. 526 

Forster’s operation, ii. 7oP, ami App.lV.,S0.5 

Fi'actnres ami j»aral., ii. 741 

Fragilitas ossium, ii. 552 

Frieilreii'h’s ataxy Ataxy, liereditarv), 

i. 769 

GalleJi/zi's treatment of eoxa valga, i. 627 
iJanglion, eomponml Tubeiimlous teno- 
synovitis), i. 790 
of temlon sheatJis, i. 787 
of tenilon sheatlis, o()iuj)onml, i. 787 
sim])le, i. 787 

}):ithology of, i. 787 
treatnifut of, i. 788 
vari»:ties. i. 787 

Clastroeneniius musele, transference of, ii. 703 
partial transference of, for paral. cq.-valg., 

ii. 703 

Gonu reciirvatnm, a complication of cong. 
tal. t ale., i. 292 
.'ictpiired, i. 312, 664 
cau-satitm, i. 664 
congenital, i. 109 
appearances in, i. 109 
treatment, i. 109 
tlelinition, i. 664 * 

* to inf. })aral., ii, 712 
occurrence, i. 664 
treatment, i. 664 
by splints, i. 665 
by Tubby’s ojieratloii, i. 665 
ami cong. tlisloc. of hip, i. 161 
Genu valgum, i, 634, ii. 713 
adole.scentium, i. 635 
ami sjiontaiieous cure, i. 643 
after acute infective osteomyelitis, ii. 342 
age, i, 635 
' Oiig,, i. 120 
dellnition, i. 634 
tli.agnosis of, i. 613 

estimation of degree of deformity, i. 642 
inflammatory, i. 634 
ligamentous variety, i. 642 
occ'urrettce, i. 635 
os.seous variety, i. 612 
paralytic, i. 634 
progrmsis of, i. 643 
rickety, i. 635 
.section of bleeps in, i. 644 
section of ilio-tiI»ial band in, i. 644 
static, i. 635 
c^ansation, i. 635 

contraction of biceps tendon, i. 641 
diaphysial growths, i. 63J) 
disa])pearance of deformity on flexion, 
i. 640 

epiphysial growths, i. 639 
gait in, i. 641 


1 j:. 

(Teiiu’ valgum — 

?;iechanism of, i. 1137 fr f 
iuorbid aTr<«t. of, i. 639 » 
j‘;iusciilav weakness, flue to, i. 638 
i- ccurrency, i. 638 
Grognosis, i. 643 • 

results of deformity, i. 64*1 * 
symptoms, i. 64l) f, 
traumatic, i. 634 

tre.ated by MacEwnii’s method, i. 650 
by osteoclasis, i. ^>49 
by osteotomy, i. 650 • ^ 

by WollFs methotl, i. 646 
treatment of, i. 643 

1>V Bradford and Ltvett's apparatus, 

‘i. 644 

by epiphysiolysis, i. 649 
by general measures, i. 643 
by Lorenz’ rnethoil, i. 646 » 

l)y M'Oormac’s method, advantages of, ^ 
i. 6.55 

by M‘Connac’s o.steoto)ny, i. 653 
^ by manual osteoclasis, i. 647 
by mechanism, i. 643 
by Ogsttm's niethod, i. 655 
disadvantages of, i. 655 
j by opera! ioiif i. 647 
l»y o.stcoc.lasis, i. 617 
varieties, i. 634 
and bo\^ -leg.s, i. 642 
^ .and coxa vara, i. 593, 61 S, 637 
, and hip-Jjoint tlisfease, i. 037 
Genu varum, after acute infective osteo- 
ijiyelitis, ii. 342 

not antithesis to genu valgum, i. 657 
(a/so sec Bow-legs), i. 657 
Gigantism of lii»gers, i. 380 • 

of toes, j. 3B0 

Glcas.s-blowers’ defoniiify of luind, i. 311 
Glisson’s sling for M^oliosis, i. 498 
Gonorrhfeal arthritis (.see Arlhi’itis gonor- 
rhoeal), ii. 369 
Gout, ii. 477 

Great toe, pvo|>er <lircclioii of, i. 709 
! Growing pains, ii. 511 

I <liagnoscd from acute inlective <rste.o- 
! myelitis, ii. 343 
; Gummatous osteitis, ii. 380 
Gymua.stics and exercises, active^ in treat- 
ment of scoliosis, i. 542 

Ifjeiiiophilia of joints, condition of joints, 
ii. 544 

diagnosis, ii. 544 
symptoms, ii. 544 
I treatment, ii. 544 

I Hallux e.xtenKus (srr. Hallux righlus), i. 716 
i extrorsus (.sec Hallux valgus), i, 709 
flexus (sw Hallux rigidus), i. 716 *' 

rigid us, i. 716 
aetiology, i. 717 
pathology, i. 717 * 

.symptoms, i. 716 
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Uallnx rigiclus, tnjatmoiit, i. 718 
valgiisj i^#709 * . 

ii fashioM-deformity, i.*)09 
associated wilh flat-foot, i. 711 
ehatiges in parts, i. 713, 
eonis in, i:» 713 
litorAtuj^ of, i. 716 
pathogeny, i 709 
signs, i. 711 
symptoms, i. 711 
trcjatecl liy tc)e-j^sts, i. 711 
, treatment olf i. 714 
by operation, i. 715 
by removal of liead of first meta- 
tarsal bjme, i. 715 
by splints, i. 714 
varus, i^719 
treatment of, i. 719 
Uamnieijiloe, i. 36U ; aopiired, i. 720 
:etiology of, i. 363 
aj)pearam;es in, i. 361 
definition of, i. 362 
lieredity in, i. 364 
morbid anat. of, i. 365 
treatment of, i. 365 
by excision c)f joint, i. 366 
by sidints, i. 365 4 I 

by fiubeutaneous sei'tion, i. 365 
Mamnuir-toes, cong., i. 112 

associate*! wiih congcmital <^onti*action 
of lingers, i. 112 
diagiKcsis, i, 113 • • 

stnicjtnres alVecical, i. 112 
treat luout, i. 113 

ilainstrings, transference of, ii. 708 
Harrington’s solution, use of in teinb^n 
• t rails ferciiee, ii. 63)3 

Heart, alteration in imsitifAi in angular 
deformity «.)f s])i1ie, ii. 98 ; in scoliosis, 
i. 130 

Hc’berden's noclositic's, ii. 433 
Hereditary ataxy (.sir Ataxy, hereditary), ii. 
769 

lium])-badi {ser Ky])hosis, hereditary), i. 
502 

syjdiilis {see Syphilis, hereditary), ii. 
385 

Hereclity in cong. absence of radiu.s, i, 80 
Hip, acute cjsteomyelitis of, treatment, ii. 
358 ^ 

ankylosis of {.see Ankylosis of hip), ii. 536 
ehronio synovitis of, ii. 495 
cong. disloc. cjf, and c’oxa valga, i. 141 
c oxa vara in, i. 141 

{.see also Disloc.’. eong. of the hip), i. 127 
cong. subluxation of, i. 119 
di.sease {see 11 ip- joint, tnbe.rculosi.s of), ii. 
211 

cAsloe. of, and paralysis, ii. 741 
hysterical affection of, ii. 793 
inf. paral. of, ii. 715 

flail-3fke lower limb in, ii. 716 * 

treatment of, ii. 715 


Hip- 

malignant disease of, ii. 5S9 
pathedogy, ii. 589 
.symi»toms, ii. 589 
treatecl by resection of joint, ii. 590 
treatment, ii. .590 
jjariilytic*, cUsloc. of, ii. 716 
tre.atjiieiit of, ii. 716, 718 
resec’tion of, and mortality, ii. 8 
Hip Hospital, Sevenoaks, cause of night erit;s 
j in tnberc.mlous disease of 1ii]», ii. 

i 219 

j cleat li rate, at, ii. 248 

j length of time spent by patients in 

I hospital, ii. 249 

I o«-eiiiTenee c)f abscess in hip-joint dis- 

I c;;a.se, ii. 231 

I re.siilt.s of treatment at, ii. 249 

j livatmeiit of absc’css in hip disea.se, ii, 

; 270 

! Hip-jeunt, acute osteoiuyeliti.s of. ii. 358 
j hysterical affection of, ii. 246 
I sc.*issor-like deformity in, ii. 234. 

tubercnlo.sis of, ii. 211 {see aJ.so Hip- 
joint, tuberculous), 
abduction in, ii. 225, 227 
abscess in, ii. 216 
absc ess, course of, ii, 232 
abscess, j)eri-artic*ular, ii. 232 
acetabulum, i»e.rforatjo]i in, ii. 215 
ietiolog>J ii. 211 

age of onset, ii. 211 ^ ‘ 

alterations in cuitline cjf hip, n. 222 
am pn tat ion for, ii. 282 

Furnc.aux- Jordan method, ii. 283 
ankylcWis in, ii, 272 
ai>parent lengthening in, ii. 225 
apjcarent shortcuiing in, ii. 227 
.atrophy in, ii. 223 
attitude in, ii. 238 
bilateral, ii. 234 
bilutcTal, treatment, ii. 285 
cau.ses of death in, ii. 250 
condition of bones, ii. 211 
condition of joint-cavity, ii. 213, 214 
crepitation of, ii. 230 
danger to life in, ii. 247 
dec;rease of patcH.ar rotlex in, ii. 223 
diagnosis of, ii. 234 
diagnosis from cong. disloc. of the hip, 
ii. 245 

diagnosis from hysteria, ii. 246 
dirt'ercntial diagnosis, ii. 244 

from .acute infective arthritis of 
infants, ii. 245 

from arthritis deformans, ii. 245 
from cong. disloc. of the hip, ii. 245 
from coxa valga, ii. 245 
from inf. paral., ii. 245 
from knee-joint disease, if. 246 
from local injuries, ii. 244 
from lumbar spinal caries, ii. 245 
from osteitis, ii. 245 
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Hip-joint, tubcnjulosis of, difterential diag- 
nosis {cmtd , ) — 

from puri-articular bursitis, ii. 244 
from sacro-iliac disease, ii. 246 
from separation of epiphysis, ii. 245 
disloc. in, ii. 229 
dislortioit of limb in, ii. 225 
duration of treatinont for, ii. 240, 251 
duration of JiK umbeiit treatment, ii. 262 
electrical rKictions of muscle in, ii. 223 
epiphysitis of, ii. 212 
estimation of adduction, ii. 239 
estimation of flexion, ii. 241 
uxaminatiou for, ii. 234 
excision, A. E. Barker's method, ii. 277 
by H. Stiles, modification of Koclier’s 
method, ii. 2S1 
ultimate results of, ii. 276 
Or. A. Wright’s method, ii. 277 
extra-articular origin, ii. 212 
tix.ation in, ii. 223 
flexion in, ii- 226, 227 
freipiency of, ii. 21 1 
general condition of patient, ii. 233 
genu valgum in, i. 637 
grating in, ii. 230 
H. 0. Tlmmas’ sign, ii. 221 
H. 0. Thomas’ test, ii. 235 
importance of early treatment in, ii. 248 
intra-pelvic abscess, ii. 215 
Jones’ opeiation for a«Vlucted and 
.shortened leg, Ii. 274 
laniedess in, ii. 221 

limitation of movements of joint, ii. 236 

limp ill, U. 218 

local treatment of, ii. 251 

lordo.sis in, ii. 2*25, 227 

loss of gluteal fold in, ii. 224 

measurement of deformity, ii. 239 

method of recording cases, ii. 242 

mortality of, ii. 248 

muscular .spa.sm in, ii. 221 

natural cure, ii. 217 

night-cries in, ii. 219 

onset, ii. 218 

originating in epijihyses, ii. 212 
pain ill, ii. 218 

paradii.< e la r(u'alriu% ii. 22.5 
pathological di.sloc. in, ii. 216 
pathology and morbid auat. of, ii. 211 
pliysic.'il examination for, ii. 234 
primary acetabular, ii. 212 
prognosis of, ii. 247 
prognosis of abscess in, ii. 250 
prognosis a.s to usefulness of limb, ii. 249 
reduction of <leformity by Thomas’ 
splint, ii. 259 
relapse in, ii. 249 
remission.s in, ii. 233 
removal of acetabuhim for, ii. 282 
repair in, ii. 217 

retar«lalion of giowtli of bones, ii. 223 
sex in, ii. 211 


Hip-joint, tuberculosis of (cfrwM) — 
sble affected in, ii.t211 « f 

significaneeUf loss of extei\pion of thigh, 
nii. 238 » 

ddagraphy^of, ii. 218 
sfages of, ii. 225 t 
stifliiess in joint, ii. 236 • » 

.symptoms and signs, 217 
symptom-complex in, ii. 244 
tenderness in, ii. 220 
thickerdng of tissn|fs, ii. 224 
tilting of pelvis, ii. 22f ^ 

treatment, ii. 250 
by Adams' operation, ii. 272 
of ankylosis in, ii. 
by Bryant's double splint, ii. 222 
of deformity, ii. 271 
by double Thomas’ .splint, li. 252 
l>y excision, ii. 27 4 *. 

by excision, imlicatious for, ii. 276 
l»y Gant’s operation, ii. 272 
on gas-pipe bed frame, ii. 262 
^ general, ii. 251 

I * by Tlowanl Marsh’s method, ii. 259 
I by Marniorek’s senini, ii. 251 

I by plaster of Baris, ii. 262 

j ^ by reciimbi^’icy and extension, ii. 252 
i of siuuse.s, ii. 271 

by Thomas’ splint, ii. 254 
of subacute .stage, ii. 262 
by traction-splints, ii. 262 
* by tfibcrculift, ii. 251 

))y weights and pulleys, ii. 253 
use of Thomas’ knee -splint in cai'ly 
stages, ii, 266 

value of Von Pirquet’s reaction, ii. 246 
wandering acetabulum in, ii. 215 , 

and enlarj^einent of psoas bursa, ii. 224 
.and swelling of iujluinal glands, ii. 224 
and thirkeiiing of troelianter in, ii. 225 
ainl tubercidous neuritis, ii. 223 
tuberculous, diagnosed from sarcoma of 
the femur, ii. 246 

diagiK»se.tl from sacro-iliac joint disease, 
ii. 246 

disease of, abscess in, ii. 231 
disloc. in, ii. 230 
para-articular, swelling in, ii. 230 
real .shortening in, ii, 228 
i rectal examination in, ii. 2,^1 

j relapse of, ii, 268 

.skiagrajdiy in, ii. 231 
! treatment, aiidudatory of, ii. 268 

treiitnient of abscess, ii. 269 
I treatment of coruplieation.s, ii. 269 

! Hoffa’.s line in coxa valga, i. 601 
I Hollow back, i. 564, and i. 567 
j Hollow foot (see T. arcuatus, acquired), i. 323 
I HousemahVs knee, i. 802 
i Hydatid di.sea.se of bones, ii. 
j ITydrarthro.sis, atiology, ii. 493 
i intcvinittent, ii. 493 i 

i and malaria, ii. 494 
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Hydrarthrosis, inleniiittcMit;— 
joints )iiv*)lvo(l, ii.*494 i 
periodicity^ ii. 494 •* 

scxin,,ii, 494 ^ 
symptoms, ii. 494 , 

treatment, ii.*494 
Hygroma^, tiflrons, i. 804 
Ijjcmorrhagic, 4 . 80J 
HypeiTphalangia, i. 10t> 
ilypertrojdue osten-artliroputliy, associated 
with suppuraticai in tliorax, ii. 9.07 
pulmonary ostjo-iirthiopiithy, ii. .057 
ictiology, ii. ,057 

associatetl with hroiichiectiasis, ii. 560 
assoiJated >\4th kyphosis, ii. .060 
bibliography of, ii. .060 
cli.'uijj^is in joints in, ii. .050 
clubbing of lingers and toes in, ii. 559 
dia^osis of, ii. .060 
ilescription, ii. 557 
patliology of, ii. 558 
prognosis of, ii, ,060 
sex ill, ii. ,057 , 

treatment of, ii. 560 
two groups of, ii. ,059 
Hypertrophy, idiopathic muscular, i. 766 
of tiiigers (.sve Fingers, ^lypertropliv of], i, 
106 

Hysteria, tiniimatie, ii. 488 
Hysterical allectiinis of joints '.vrc .Joints, 
hysterical alfections of, ii, 700 j 
hii» distgnos(>d from tilhcreulous disease of 
hip-joint, ii. 246 
scoliosis, i. 482 
forma of, i. 484 
s[)ine, ii. 79.3 
* T. valg., i. ‘?.07 

Immuiiisaliou in tuht-rcnlcns disease of bones 
ami Joints, ii, 39, 40 
Increase in numlier of vertebne, i, 12 
Jnfantile arthritis, gonoiTlne.'d, ii. 373 
hemiplegia {see. Paial. spastic), ii. 719 
paralysis (see also Paralysis inf. ii. 593) 
diiignosed from hip - joint disease, ii. 


Influenza baxdllus, in acute infective osteo- 
myelitis, ii. 333 
Influenzal arthritis, ii. 377 
suppuration in, ii. 377 
Injections of ioiloforrn in treatment of 
tuberculous knee-joint disease, ii. 298, 
and App. 111. 802 

Injuries of brachial jilexus (see llrachial 
plexus, injuries of), ii. 749 
Intermittent claudication {f<ee Intermittent 
limping^, i- 377 
limping, i. 377 
< listless ill, i. 377 

clfeetof tolacco in production of, i. 378 
literature of, i. 379 
pathology of, i. 378 
refeieiice.s to, i. 75-1 
sex in, i. 37<S 
symptoms of. i. 377 
treatment of, i. 379 
Inlerossei muscles, paral. of, ii, 686 
author’s operation for, ii. 686 
Intra-uterine amputation, i. 108 
lachiemic myositis (.sei" Myositis, iscluemic), i- 
712 

Ischias scoliotica, i, 481 

i 

I Jackson 01aik«*’s open o]>eratii»n for cong, 

I disloc. of the hip, i. 107 
I Jerk-linger, i. 300 
j causation f)f, i. 308 
: description of, i. 306 * 

i finger most oftmi affected, i. 30?> 
literature of, i. 306 
pathology of, i. 306 
references to, i. 308 
treatment of, i. 307 

Joints affected in syriugomyelia, ii. 772 
hiemoplulia of (nee HaMuophilia td' joints), 
ii. 541 

hysterical alfeolious, ii. 790 
adiology, ii. 790 
of ankle, ii. 795 
causation, ii. 791 
diagnosis, ii. 792 


245 

and scoliosis, i. 479 
.and tuhercnious co.xitis, ii. 9 
scurvy, cf. also rickets. Ini'inoiThagie, ii. 

stl 

jctiology, ii. 542 

diaguo.sis of, ii. 543 * 

depression of sternum in, ii. 543 
hamiorrhnge into joints, ii. 544 
]iathology, ii. 542 
prognosis of, ii. 543 
site of affection, ii. 542 
syrnptoins and signs, ii. 542 
* treatment of, ii. 543 
Infective levers, diagnosed from m-ute in- 
fective osteomyelitis, ii. 344 
Infeetivrt^' of naso-pharyngeiil mucotfs mem- 
brane in inf. paral., ii. 597 


of elbow, ii. 796 
of foot, ii. 795 
of hip, ii. 793 
of knee, ii. 793 
sex and age in, ii. 7!n 
of s[iine, ii. 793 
symptoms of, ii. 791 
treatment, ii. 796 
of upper c.\titunity, ii. 796 
infective disease of, ii. 331 
loose liodics in, ii. 500 
coinpo.scd of connective lissm.', ii, 501 
flbrinous, ii. 500 
symptoms of, ii. 501 
treatment of, ii. 502 
varieties, ii. 500 

iieuro-mimetic atfeclions of (see Joints, 
hy.sterical atl'cetious of), ii. 790 
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Joints*, neuropathic coinlitions of, ii. 774 

Juilson’s retention brace in treatment of 
cong. T. eq.'var., i. 248 

Jnxta-epiphysitis, ii. 335 

Kirinisson's statistics of rcilnction of cong. 
Jisloc. of the hip, i. 202 

Klapp’s exercist‘s in the treatment of 
scoliosis, i. 554 

Kluini>ke type of injuries of brachial plexus, 
ii. 7.59 

Knee (wc also Knee-joint), nrthroilesis of, 
ii. f)51 

nrthroilesis after inf. paral., ii. 714 
cong. ilisloe. foiavnnl of tibia, i. 122 
(.sre Disloi;. cong. of knee), i. 120 
cong. hyper-extensiou of, i. 122 
hysterical alfection of, ii, 794 
liaral. of muscles controlling, ii. 706 
sprain of, ii. 484 

tuberculosis of, alterations in length of 
limb in, ii. 29*2 
coiulition in, ii. 291 
iliagiiosis of, ii. 293 
tlefoniiity in, ii. 293 
local heat in, ii. 292 
niuscnlfir spasm in, ii, 293 
pain in, ii. 290 
.swelling in, ii. 291 

Knee-joint, chronic synovitis of, ii. 496 
ilevclopnieiit of, i. 120 • 

•Tilt. lUgangement of Semilunar 

cartilages, atlection.s of), ii. 503 ‘ 
Morrajit Baker’s cysts in, ii. 511 
.sex in, ii. 287 
tuberculo.sis of, ii. 286 

absce.s.ses ami sinuses, ii. 293 
aetiology, ii. 286 
amputation for, ii. -309 
atrophy of muscles, ii. 289 
iliagnosis from tnhercnious hip - 
ilis(?ase, ii. 246 

duration of treatment of, ii. 294 
epiphysial, ii. 288 
forms of, ii. 288 

hyiiertrophy, articular in, ii. 289 
irniicatioiis for erasion, ii. 306 
limping in, ii. 291 
local treatmeJit, ii. 295 
mobility after erasion, ii. 305 
operation for Hex ion tleformity, ii. 
310 

pathology, ii. 288, 311 
plaster of Paiis in treatment of, ii. 
295 

prognosis, ii. 293 
shortening after erasion, ii. 30.5 
stati.stics of cases, ii. 294 
symptoms of, ii. 290 
synovial, ii, 288 
treatment of absces.s, ii. 302 
by arthrotomy, ii. 303, 304 
l>y Biers methoO, ii. 298 


J J. 

I ^ 

Knee-fbint, tul)eyi ulosia of {ciaUd. )-- 
l?leatment of defoAiity, ii. ^Oti 
jvby erasuifl, ii. 304 • 

t'f by excision, ii. 30/ 
r by extension, ii. 297 
by gennclast, ii. 302 * 
by Howarii Marsh *.s me^oil, ii. 295 
by injections of ioilrftbrm, ii. 298 
operative, ii. 303 

by Thomas' calliper sjiliut, ii. 297 
Thomas' knee spliPit in treatment of, 
ii. 295 * • 

.and arthritis ih roisiua{it\f ii. 290 
Knees, contraction of, in Friedreich’s dis- 
ease, ii. 771 •' 

Knock-knee (.siv (lenn valgum), i. 634 
Kocher's method of excision fo^ hii)-joint 
disease, ii. 277 
< at shoulder, ii. 321 

Kypho-seoliosis in cong. *leliciency of the %• 
clavicle, i. 34 
Kyphosis, i. 559 
,iu acromegaly, ii. 556 
of adole.sceiice, i. 560, 563 
adult, i. 559 

of a<lnU life, eause.s, i. 560 
cy.iises of, i. 559* 
of chihlhooil, causes, i. 5.59 
hereditary, i. 562 
of iufajK^', i. 559 
, iieuropatlpc. i. .562 
(‘auses, i. 562 
ilue to occupation, i. 571 
of old age, i. 560 
in osteitis deformans, ii. 566 
osteomalacic, ii. 545 

partial, i. 5,59 ♦ 

rickety, diagiio.sis of, i, 560 
diagnosis from PoU s di.seasc, I 561 
fonn.s of, i. 561 
treatment of, i. 561 
.senile, i. 571 

{srr also Spine, tnh«rculosis of), ii. 54 
and hypertrophic pulmonary osteo- 
arthropathy, ii. 560 
and scoliosis, i. 410 

Laminectom v, for comprc.s.sion-paraplegiii, 

ii. 181 ■ , 

indications for, ii, 184 
in Forster’s operation, Appendix TV. ii. 
807 

mortality of, ii. 184 
La.st-joint arthritis, i. 311 
Lateral deviation of tinger-s {ser. Fingers, 
lateral deviation of), i. 312 
of toes {srr. Toes, lateral rleviation of), i. 
113 ^ 

Tjeg, cong. curvature of, i. 1 10 
l.ieontiaais ossea, ii. 567 ‘ 

jetiology, ii. 670 ^ 

diugnasis of, ii. 571 
ditfn.se form, ii. 570 
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Leoiitiasis ossea — 

lion-liko.appearai^e in, ii. 570 j 

looaliswtbrin, ii. 570 ; : 

ii. ,'^70 ^ ; 

ti'catiiirent ol^ ii. 571 | 

varieties of, ji. 570 ^ t ' 

lA*jiro«y,.ai-yirop.athy in, ii. 776 

Lcucocytosis, in aeiitt* inlootivi; osteo- ! 
inyelitLs, ii.*339 

Ligaments, artifieial, insertion after inf. ; 

paral., ii. 625 i 

Ligiiinentnm patellje!, elongation of, i. ;U l j 
Limbs, cong. tlefoniiitie.s of. i. 76 : 

eoiig. inn-riving of, i. H)8 j 

Jnpoina. cong. Oijl'nse, i. 107 j 

juithology, 1 . 108 
l)ainful, of tlie feel, i. 871 
arbore^ifens, ii. 408 

and tubereiilous synovitis, ii. 1.5 
iiipomata, ii. 579 

Little’s «liseiise (,se< Paralysis, spastic), ii- 719 
LoVister-cIaw liainl, i. 105 
foot, i. 105 

Jxicoriiolor ataxy, Chan-ot'.s disease in. ii. 7*.i5 
Long tr.'ictioij liip-splint, ii. 268 
Lo(»se lw)die.s in joiut.s (.v.r .loints. loose 
bodies in), ii, 5ti0 

Lordosis, i. 572 * ^ 

and si»ondyl<»listlie.sis, i. 572 j 

dnn to rovers.al of normal kyphosis, ii. 578 
exaggerated, i. 572 

intrinsic, i. 572 i •* 

normal, i. 572 

jjartial, i. 578 

|)hysiolog:ieal, i. 572 

total, i. 578 

tnaitment of, i. 578 

variations of, i, 572 ^ 

L<»renz’ method of byatmeiit of elubdoot, i. 
271 

ot Cong, hip, i, 166, 169 
Lovett’.s hori/ontal eorrcctlon iVailie hi the 
treatment of scoliosis, i. 557 
Lumbar spine, tubeiv.nlosis of, diagnosed i 
Irom tnbereuloiis ili.sease of liip joiiit, ; 

ii. 2J5 

Lymphangitis, Uibercnlons, ii. 14 

Madeluug’s wrist, i. .‘101 
jetiolojix, i. 801 
uppcaranecs of. i. 302 
bibliography of, i. 303 * 

causation, i. 302 
not due to rickets, i. 303 
treatment of, i. 303 

by elastic traction met ho* 1, i. 303 
by exerei.ses, i. 303 
by lIolTa’s nietliod. i. 303 
- by massage, i. 303 
Madura foot (aw Mycetoma), ii. 572 
Malignant di8ea.se of spine (see Spine, iiialig- 
iiani disease of), ii. 584 j 

IMallet- linger, i. 307 


Mallet-finger, anat. of, i. 309 
causation, i. 307 
references to, i. 308-310 
.symptoms, i. .‘109 
treatment of, i. 310 

Manipnlations in tbe treatment of scoliosis, 
i. 555 

Manipulative (bloodless) method of treating 
cong. ilisloc. of hi[>, i. 169 
Mai'inorek’s .seriiin, ii. 11, 42 
ill treatment of tnliercnlous hip-joint, ii. 
251 

in tuberculous *lisease «)f knee-joint, ii. 295 
.Ma.H.sage in the treatment of scoliosis, i. 500 
in.anipnlations in scoliosis, i. 501 
.Me*lio-lars.'il joint, arthrodesis of, ii. 651 
Megalocejthaly {sfc. liContiasis os.sea), ii. 57b 
Meiiingoceh*, i. 17 
Meiiingo-niyehjcele, i, 17 
.Mebitarsalgia, .'int«?rior, i. 726 (si’c idso 
Morton’s ili.sease, i. 721) 
bail boots as causes, i. 726 
ciirns in, i. 726 
liter.‘ilnre o(, i. 729 
non-rigi<l form, i. 727 
rigid Ibrm, i. 726 

treatment of generally depresse*! rigi*! 
.arch, i. 728 

treatment of non-rigid depre.ssed arch, i. 728 
varieties of, i. 721 

Melatar.'jul ip'uvalgia (mr Morton’s ili.‘*ease), 

i. 721 

Metalarsns, tuheividous ilisease o*. ii. 317 
V, Meyer's triangh*, i. 694 
Miner’.s elbow, i, 800 

Mollitie.s os.sium (.sw Osteomalacia), ii. 544 
Morbus cox'.e (aw Hip-joint, tuberculo.si.s of ', 

ii. 211 

.Morton’s diserise, i. 721 
{etiology, i. 723 
{ippearaiice of parts in, i. 722 
c.ausation of ]>ain, i. 721 
diagnosis of, i. 721 
litenitiire of, i. 729 
pain, caiisjitioii of, i. 724 
paroxysmal pain in, i. 722 
[Kitliology, i. 723 
peculiar twist of foot in, i. 723 
pre »nosi.s of, i. 725 
siV it ion of pain, i. 721 
.sy ptoius, i. 722 
tr vtiiient of, i. 727 
by boots, i. 727 

by modified Whitman’s brace, i. 725 
by operation, i. 728 

(/Y’/Vr a/so to metatar.sulgia, anterior, i. 
721) 

Mu.scle, atrophy from lUsuse, i. 765 
cong. jibsencc of, i. 765 
heruhi of, i. 762 
ictiohigy, i. 763 
delinitioii, i. 762 
pathology, i, 763 
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Musole, hernia of— 
references to, i. 764 
symptoms, i. 763 
treatment, i. 764 
most fieqiiently ruptured, i. 735 
new growths in, i. 762 
partial, i. 735 
symptoms, i. 735 
treHtment, i. 737 

psenilo-heruia of, i. 736 : 

rupture, complete, i. 735 j 

by eontu>ion, i. 735 ; 

by elongation of, i. 734 
tuberculosis of, i. 754 i 

diagnosis, i. 755 ; 

references, i. 755 i 

syiiiptorus, i. 755 ; 

treatment, i. 755 I 

Muscle - grafting (mc if /ho Tendon - trans - j 
ference), ii. 626 j 

for spastic paralysis, ii. 738 j 

Muscle-transference (.see tf/so Temlou -trans* | 
ference), ii, 626 
lor paralyseil biceps, ii. 677 
for paralysed deltoid, il. 677 
and Erb's palsy, ji. 677 
Muscles, injuries of, i. 733 
rupture of, by contraction, i, 731 
.spontaneous rupture of, i. 733 
traumatic rupture of. i. 733 
Mycetoma, ii. 572 • 

.MT^iocele,^ i. 17 

Myeloid s.-m^mna Myeloma), ii. .582 

Myeloma, ii. 57^, 582 
histological characters, ii. 582 
sites affected, ii. 582 
treatineiit, ii. .582 
Myomata, ii. 579 

.Myorrhexis in . ong, disloc. of hi]*, i. 17: 
Myositis, i. 739 
acute rheumatif, ii. 785 
htemoiTliagii*, i. 702 
iscliKinic, i. 742 
age, i. 717 
causation of, i. 712 
condition of skin in, i. 746 
diagnosis of, i. 748 
niirroscopii-al cljanges ijj, i. 746 
njuscle-cbangcs in, i. 745 
nervc-chaiiges in, i. 746 
})art alfectiMl, i. 741 
]>.athology, i. 715 
prognosis of, i. 718 
rtd'erences to, literature, i. 754 
sex in, i. 747 
syrnploins, i. 747 
treatment, i. 749 

by Drehmann’s method, i. 753 
by Hubert .Tone, s’ method, i. 7.50 
nieclianicul, i, 749 
by operation, i. 7.53 
physiological, i. 749 
preventive, i. 7-19 


Myosij js, ischtemic, treatineni {contd. )-— 

I jreniedial'i. 749i j, 

by rescc4*cn of bones, 
by tenotomy, i. 7541 
■phoid fever, i. 739 
.suppuratjve, i. 739 « 
ossiticans ciroujiiscripta, i. 7&8 • 
aetiology, i. 7.59 ^ 

Arbiithnot Lane’.s views, i. 761 
course of, i. 761 
definition, i. 7.58 ^ 
experimental i>roductifn of, i. 759 
e.xpeiiineHts on .miinal.s, i, 761 * 

historical notice, i. 758 
Ombred.an lie’s views, ^ 761 
pathology of, i. 759 
symptom.s, i, 761 

llieory of periosteal inscmiliatioii, i. 
, 760 ^ 

tieatnient, i. 762 
o.ssiticaiis progressiva, i. 756 
jeliology, i. 756 
references to, i. 758 
* symptoms of, i. 757 
treatment of, i. 758 
traumatic, i. 758 
.suppurative, i. ^^39 
.s*ypiii!itio, i. 741 
references to, i. 711 
to.xic, i. 740 
trichinal* i. 762 
• » « 

Xc-artlirosis (.see Xew joints, formation of), 
ii. 520 

Necrosi.s, acute infective (sre Osteomyelitis, 
iijfective), ii. 333 

^piiet, ii. 35] ^ 

tuber«nlous,tii. 12 

Nelatoii’.s line in iliseas*. of hip, ii. 230 
Xeojdasms of bone, ii. 57() 
primary, ii. 579 
secondary, ii. 579 

Xervc-auastoniosis, for nerve injury, ii. 74.5 
(srr <Uho Nerve-transference), ii. 656 
Xerve-crossing, complete, for spa.stic para- 
lysis, ii. 738 
for nerve-iujiij y, ii. 745 
Xerve-grafting f.yee X*erve'transference), ii. 
656 

Nerve, injiirit's of, when to operate^ ii. 742 
treatment of, ii. 742 
• injury, nerve-transference for, ii. 714 
primary operation ftir, ii. 743 * 

primary .suture, prognosis of, ii. 715 
secondary suture, ii. 743 
secomlary .suture, prognosis of, ii. 745 
treated by iicrve-finastoniosis, ii. 745 
Nerve-supply of muscles, npj»er extremity, 
ii. 756 f 

Nerves, ae.cideiital wounds of, 14740 
division of, complete, ii. 741 
iiKornplete, ii. 711 c 

symptoms, ii. 742 
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Nerves, injuries of, ii. 740 

injury of,^ and lietei*o-tsJus|>lantal jn of 
nerve, ii. 744 

and ' honio-trauKpUiutaiioii of iie< ^c, ii. 

744 , ’ i 

and j auto-transplantation of nerve, ii. 
744 


pressure on, ii. 740 
rupture of, ii. 741 
Nerve-transference, ji. 650 
accompanied \\y otlier sunyical measures, 
“ ii. 671 

associated movements after, ii. 670 
ciirgile membrane, rise of, ii. 667 
com))lete irrossTng, ii. 657 
co-ordinated nmscnlar action after, ii. 
657 ^ 


for paiidysis, ii. 676 
of facial nerve for facial paralysis, ii. 659 
facial paralysis treated by anastomosis, ii. 
669 


functional power of new’ nerves, ii. 670 
indications against, ii. 669 
indications for, ii. 669 
tor inf. paral. of knee, ii. 715 
interchange of c.orlieal ^reaa alter, ii. 657 

metliods of, ii, 662 ' 

for nerve-injury, ii. 741 
for jiaralysis of deltoid, ii. 677 
in jieroneal paralysis, ii. 665 ' 

of popliteal nerves, ii.- 662 
retle.x plienomcmi, ii. 671 
spinal MtMjKJssory to facial, ii. 659 
in T. calc., ii. 663 
in T. paralytic, ii. 700 
in T. eq.-var., ii. 665 
in T. van, ii. 664 
technique of, in ini’, paral., ii. 666 
v.arieties of, ii. 6.57 
in various forms of T., ii. 705 
Neuralgia, metatans.il Morton’.s disea.se), 
i. 721 


Non-union of tendons, i. 257 
Normal attitude, i. 564 
Lovett, R. W., researches on, i. 564 

Obstetrical paralysis, ii.- 749 
Oceipito-alloid disease, ii. 65 
and atlo-atloid disease, ii. 186 
Occupation kyphosis, i. 571 
fEdema, angio - neurotic type, in Jirthritis 
deformans, ii. 437 

Ogston’s operation for genu valgum, i. 655 
Ombrc’danin}, views on myositis ossitiosins 
eirmini.s(Tipta, i. 761 

Operations for genu valgum, forms of, i. 654 
Opsonic index, ii. 19 

effect of anto-inoculatiou on, ii. 20 
of inen.stnnition on, ii. 20 
of small doses of tuberculin njxm, ii. 20 
in tuberculo-sis of tione.s and joints, ii. 19 
Orthojsedic siirgery, definition, i. 1 
scope of, i. 2 

Osteitis deformans, adiology, ii. 563 

distiiigui.shed from leontiasis o.ssea, ii. 561 
eidargement of head in, ii. 566 
general description, ii. 562 
kyphosis in, ii. 566 
paihogi'iiesis «)f, ii. 564 
progno.si.s, ii. 566 
radiography in. ii. 56 J 
>ex in, ii. 563 
.simian attitude in, ii. 566 
skeletal ilelbrmities, ii, 566 '■ • 

skiagraphy in, ii. 56-.I: 
symptoms of, ii. 565 
treatment, ii. 567 
ami ankylosis, ii. 566 
:uid artei’io-.sclerosi.s, ii. 565 
and fracture, ii. 566 
:uid lesions of spinal cord, ii. 561 
and perverted metabolism, ii. 565 
;iimI spondylitis, ii, 566 
(Xsteo-arthritls {sec Arthritis deformans), ii. 
425, 426 


Neuritis, multiple, ii. 772 
causation, ii. 772 
symptoms, ii. 773 
treatment, ii. 773 

of contractions, ii. 773 
preventive, ii. 773 
luberewlous, ii. 773 
Neuro-myositis, i. 762 
Ncuroplasty {see N erve- transference), i it 
• 658 

New joints, formation of, ii. 526 {see also 
Ne-ai'throsis and arthroplasty) 
elbow, ii. 533 
hip, ii. 537 
knee, ii. 539 
’;niterials used, ii. 526 
postulate:^ ii. 526 
shoulder, ii. 528 
tempoi^p-maxilhiry, ii. 527 
wrist, ii. 535 


of spine, {see SyKimlylitis deformans), ii. 465 
Osteo-arUiroputhy, ii. 775 
Osteoclasis for genu valgum, i. 650 
Osteoclast, Grattan’s, i. 647. 64S 
i Goliii’s, i, 648 

• Osteogenesis imperfecta, ii. 54 S 
j letiology, ii. 549 

I age in, ii. 549 

j frequency ob ii. 549 
j hereditary factor in, ii. 519 

1 histology of, ii. 551 

nosology, ii. 518 
pathological appearances, ii. 550 
treatment of, ii, 552 
X-rays in, ii. 550 
Osteoma (see Exostoses), ii. 573 
Osteomalacia, ii. 544 
description, ii. 645 
pathology, ii. 545 
})elvis in, ii. 545 
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Osteomalacia, puerporal form, ii. 547 

^ ^ 

Ostcoi jyelitis, acute infective, treatment of 

prognosis, ii. 547 

1 (ww/rf;)-'- i , ^ 

spine in, ii. 545 

general, (i«,344 

symptom-s, ii. 545 

local, ii. 345 G 

. treatment, ii. 547 

'by medullaiT exploration, ii. 346 

Osteomyelitis, acute iufecti\e, ii. 333, 331 

([by Mosefig-Moorhof wethod, ii. 349 

after amputation, ii. 35] , 

by salicylate of .soda, ii. <34.V 

age of incidence, ii. 334 

by trei'hining, ii. 34^6 

amputation in, ii. 348 

unipolar, ii. 336 

and cellulitis, ii. 343 

vaccination in, ii. 348 

ami erysipelas, ii. 343 

and epiphysiolysis. ii. 338 

and erythema nodosum, ii. 343 

and juxta-ejiiphysitLs, ji. 335 

and growing pains, ii. 343 

and invasion of joint, ii. 338 * 

.associated with perio.stitis, ii. 335 

and spontaneous IVacture, ii. 3;hS 

bacteriology of, ii. 333 

albuminiiri:i iu. ii. 350 ^ 

bi polar, ii. 336 

chronic, ii. 351 

bone-grafriug in, ii. 349 

diagnosis of. ii. 356 

cloaeie, ii. 338 

due to liacilliis coli, ii. 350 ^ 

complications, ii. 3-10 

^ hbro cy>tic, ii. 5151 ^ 

vi.scevnl, ii. 341 

meningitis in, ii. 356 

defoiniity after, ii. 342 

morbid ;ip)>ea ranees, ii. .561 

destruction of epi]>hysial cartilage, ii.338 

mortality of, ii. 356 

diagnosis, ii. 343 

])erforatioii into .spinal canal, ii. 356 

from acute rheumatism, ii. 342 

* pcrio.s’tiiis iu, ii. 356 

from infective fevers, ii. 314 

jtrognosis of, ii, 35f» 

from rickets, haiiuorrliagic, ii. 344 

I serous, ii. 350 

due to staph ylocoirv-us citreiis, ii. 350 

! treatment i>f, ii.^r»61 

albiKs, ii. 350 

i ;f.id coxa \'.'ilga, i. 622 

epiphysiolysls in, ii. 341 

i Osteopathies in general jtar.d. of the insane. 

exjjfrimental ])roductioa of, ii. 334 

1 ii. 776 

fracture of bone in, ii. 341, i 

1 0.st».'Opnth>*, ii. 771 

• tftVoni extension, ii. 351 1 

1 Osteotomy i.i eong. disloc. of hip, i. 210 

genu Valynm after, ii. 342 

j temoral, i. 650 

insertion of decalcilicd bom', ii. 319 

for genn valgum, i. 650 

involucnim in, ii. 33s 

! for inf. j)ajal., ii. 714 

joint involved by, ii. 341 

of laice, accid(fnts , after, i. 653 

lengthening of limb after, ii. 342 

of tibia, i. 662 

leucocyto.sis in, ii. 339 

in treat nicntiK)! inf. pai’Jil., ii. 655 ^ 

medullary chHUge-s in, ii. 337 

$ 

uoii-regeuei'ation of shaft artev early 

Paget's disease {sec Osteitis deformans), 

removal, ii. 346 

ii. 561 

objection to tieatinent, V>y early rcuiov.al 

Pain iu the soles of the feet, i. 370 

of shaft, ii, 346 

eausatiou of, i. 370 

pathology of, ii. 334 

^ treatment of, i. 371 

probalnlity of deatli of bone, ii. 340 

Painful great toe-joint (sre Ilallu.v rigidus), 

relapse in, ii. 334 

i. 716 

repair after disease, ii. 338 

l*aiuful heel, i, 375 

scqnestrotomy in, ii. 348 

causation of, i. 375 

.sequestrum in. ii. 338 i 

spur-like fonmitiou in, i. 375 

shortening of limb after, it. 341, 342 

treatment of, i. 375 t 

.sinuses in, ii. 338 

\-ray appearaiu;es in, i. 375 

symptoms, il. 339 

• Painful lipoma of tlie feet (.vcc I.ipoma, 

general, ii. 339 

painful, of the feet), i. 371 

local, ii. 339 

distinguished from cong. diffuse lipoma, 

T. vulg., after, ii. 342 

i. 372 

T. var., after, ii. 342 

pathology of, i. 372-373 

transplantation of neighbouring bone, Ii. 

symptoms, i. 371 

349 

Palmar fasi-ia, Dupuytren’s contraetion of. 

treatment of, ii. 344 

i. 809 0 

by Bier’s method, ii. 343 

Pura-artieular tuberculosis, il. I'tfi 

by early removal of bone, ii. 346 

PormhMe th, la co.mUju^ ii. 22.5 

by yiAviy Yesee.tion of shaft, ii. 346 

Paralysis due to fracture, ii. 741 t. 

>iy excision, ii. 345 

due to gunshot wounds, ii. 741 
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.Paralysis due Jo over-stretching of v 
ii. 741 

due on.aerves, ii. 741 

electrical r'jactions of mu.«les in, ii. | 
of facial nerve, .1. 74r) 
causation, ii. 745 ^ 

symptoms, ii. 745 
treattoeiJt, ii. 745 

hy facio-atwessory anastomosis, ii. 746 
by ta<;io-livpoglossal anastomosis, ii. 
747 


Paralysis, infantile, 596 (sw ahtt Polio- 
, myelitis, anterior, ii. 596) 
setiiJogy, ii. 598 
atlccting muscles of arm, ii. 608 
muscles ofileg, ii. 608 
atVectioii of cells in .‘intorior cornua, ii. 

age orincidence, ii. ."lO-S 
agi\,j)f onset, ii. 606 i 

, an infections disease, ii. 600, ‘VJO 
ankle, ii. 688 
artluo<lc.si.s in, ii. 655 
arthropathy in, ii. 605 
artificial ligaments in, ii. t>2.5 * 

atrophy of limbs in, ii. 604 
bacteriology, ii. .599 
lU{d‘.soi’e.s in, ii. 604 
Mwhl(,;r-.symptotiis in, ii. 602 ^ 

cerebral symptoms in, ii. 601 
cliilbJains in, ii. 601 
chronic stage of symptoms, in 607 
cuiieifonn resection for, ii, /*l 1 
deformities, primary, ii. 608 
deformity, causes of, ii. 618 

prodmierl by gravity ami pervei*lc<l 
functional use, ii. 618 

■ I prorluccd by unopposed action of 
healthy muscles, ii. 818 
diagnosis of, ii. 409 

from cerebral paralysis of chihlrcn, 
ii. 609 

from dij)hthci'itic paralysis, ii. 61 1 
from pcrifJjer.al neuritis, ii. Oil 
from psemIo-hyperl.ropJii«; par.aly.sis, 
ii. 611 

from transverse myelitis, ii. tJlO 
disloc. of slnmlder joint, treatment of, 
ii. 681 


disloc.s. in, ii, 605 

does^romplctc recovery take pl.ice ■* ii. 
609 

effect of climate, ii. 598 
season, ii, 594 

of elbow, treatment of, ii. 681 
epidemic and cerebro-.s]iinal form, ii. 597 
cphle.mics of, ii. 595 
epidemiology of, ii. 620 
experimentnl production in monkeys, 
• ii. 620 ; rabbits, ii. 599 
exsection of soft tissues in, ii. 614 
of extensors of leg, Lange's method of 

tnMimtnt, ii. 709 • 
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Paralysis, infantile [cunfil .) — 
eyo-symptom.s in, ii. 601 
flail knee in, ii. 715 
tlail-like elbow in, ii. 684 
of foot, ii. 688 

of forearm, artificial tendons in, ii. 684 
Rcmak type, ii. 688 
tendon-leiigtheniiig in, ii. 684 
four phases of symptoms, ii. 606 
genu valgum in, ii, 706 
gravitv in production of deforniitv, ii. 
618 

h arm fnl effects of ovcr-.stretcl i ing affect a i 
mii.scles, ii. 615 
of hip, ii. 688, 715 
ilio-])sfias, importance of, ii. 62.8 
immediate clfccts of nerve-lesion, ii. 602 
importance of relaxation of nnisidcs. 
ii. 616 

incubation jteriod, ii. 620 
iiifcctiou-pcriod, «lur.ation of, ii. 620 
inlliiencc of cold and heat, ii. .ofcl 
of exanthema, ii. 595 
of fatigue, ii. 595 
of truimia, ii. 5165 
isolation -})criod necessary, ii. 620 
Joints, atfection.s of, ii. 605 
of knee, ii. 688 

.and hamstrings inlind, ii. 706 
and nerve-transj'erciioe, ii. 715 
• arthrodesis for, ii. 714 

trausfo'ence of hamstrings, ii. 708 
treated by transference of sartoiAi , 
ii. 708 * 

with sartorius intact, ii. 706 
lengthening of limb in, i. 602 
ligaments, shortening of, ii. 624 
lordosis in, ii. 604 
of lower extremity, ii. tiSS 
treatment, ii. 088 

maintoiiaiiec of nutrition of muscles. 

ii. 613 

nnuisage in, ii. 613 

microscopical i huuges in coni, ii. 598 
modes of onset, ii. 600 > 
in adults, ii. 601 
in childmi, ii. 600 
musclc-beater, use, of, ii. 614 
mn.sck*-filu*es, changes in, ii. 599 
juusele, reacti(Ui.s of, ii. 60S 
of muscles controlling the kiiec.s, ii. 706 
tmi-scular paralysis in, ii. 6('2 
iierve-aiiastomosis for, ii. t)56 
nervc-graftiiig in, ii. 656 
nerve -transference, tor, ii. 656 
indications against, ii. 669 
indications for, ii. 669 
technique of, ii. 666 
ill variou.s forms of 'f., ii. 705 
osteotomy for, ii. 655, 714 
linear in, ii. 655 
wedge-shapeil in, ii. 655 

and artliroile-scs, ii. 655 
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Paralysis inlautile, osttjotoniy for {conttf .) — 
aiul artificial ligaments, ii. 055 
and tendon -shortening, ii. 055 
and tendon-traiisfevence, ii. 055 
paralysis of tibiali.s anticii-s treated hy 
nevve-an;ustoinosis, ii. 665 
paralytic scoliosis, ii. 07*2 
]witliogcnesis, ii. 597 
j»atliol<tgy, ii. 598 
perioil of «iuiescence, ii. 606 
peroneal paralysis treated hy nerve 
anastomosis, ii. 005 
prognosis of, ii. 008 
of quadriceps cruris, ii. 707 
reaction of degeneration in, ii. 008 
rctle.x action in, ii. 000 
relaxed temlons, shortening of, ii. 024 
.saddle-hack deformity in, ii. 074 
scolio.sis in, ii. 604 
.secondary, ii. 608 
sensation in, ii. 600 
of serralus maguus, ii. 086 
aiitlior’s operation for, ii. 680 
shortening of limb in, ii, 602 
•spinal t:'.»rd, elianges in, ii. 598 
stage of partial recovery, ii. 607 
snb-luxation in, ii. 005 
symptoms of, ii. 600 
T. calc, in, ii. 096 

treated by arthrodesis, ii. 698 
by R. Jones’ operation, ii. 699 
V>y nerve-transferoncci ii. 700 
by tendon-transference, ii. 697 
by Whitman's operation, ii. 69<'< 
treatment of, ii. 096 
-valg., ii. 704 

T. efp in, causation of, ii. 688 
treatment of, ii. 689 
I’, eq.-var, treated by nerve'ana.stoinosi.s, 
ii. 665 

T. valg. in, ii. 701 
treatment of, ii. 701 
'P. car. in, ii. 700 

treated l»y nerve-aiiastomo.sis, ii. 664 
treatment of, ii. 700 
by temlon-transfereiice, ii. 700 
by tenotomy, ii. 700 
temperature of limb in, ii. 604 
tendon -.shortening and osteotomy, ii. 055 
tendon-transferenee in, ii. 626 
ami osteotomy, ii. 055 
tenotomy in, ii. 623 
toxamiic theory, ii. 597 
transference of trapezius to deltoid, ii, 
680 

treated hy arthrode.sis, ii. 645 
by nerve-transference, ii. 661 
by nrotropjhi, ii. 620 
transrnissilde from monkeys, ii. 620 
treatment of, ii. 611 
of ehroiiie stage, ii. 618 
of coritracte«l Icnee, ii. 713 
by electrical methods, ii. 614 


..X, 


f 

Paral/. sis, infantile, treatment of ) 

y by functional use of muscles, ii. 615 
mcchanta, ii. C21 r. r 
I of stages.’ deformity, in 618 
during stage of on^ct, ii. 612' 
of pa<;tial recovery, ii. 612 
during .stationary ahige, ii. 612 
surgical, ii. 612, 621 
of T. calc., ii. 663 ' 
upper arm type of Eib, treatment of, ii. 
675 


of upper extremity, treatment of, ii. 674 
i of complete form; ii. 675 - 

i varieties of, ii. 706 

virus in na.sal an«l naso - pharyngeal 
I mucus, ii. 597, 620^ 

! Weichselhaum-Jager diplococcus in, ii. 

! j>97 

j of whole lowt-r limb, ii. 688 
j ' oJ* wrist, ii. 683 
i and abdominal inii.scle.s, ii. 674 
ami arlhropatliy, ii. 775 
! and coxa valgo, ii. 605 
j and dislocation of the liip, ii. 716 
I and genu recurvatnm, ii. 712 

1 and genu valgum, ii. 713 

j ami paralytic T. eq.-var., ii 703 

! ^ treatment •' f, ii. 703 

and T. calc. -valg., treatment of, ii. 704 
and T.- varus, ii. 705 
and T. oq.-valg., ii. 703 
^ treatment of, ii. 703 
and wry-m‘ck, li. 785 
i’aralysis. ])eroneaj, ii. 787 
age, ii. 788 
club-foot in, ii. 788 
deformities, ii. 789 
treatment of, ii. 789 
electrical reactions in, ii. 788 
facial muscles airet. ted in, ii. 788 
hand alfectcd in, ii. 788 
nmscle.s affected in, ii. 787 
ncuriti.s in, ii. 788 
pathology, ii. 788, 789 
sex ill, ii. 788 
T. eep-var. in, ii. 789 
upper extremities affected in, ii. 788 
Paraly.sis, pseudo-hypertrophic, ii. 785 
Charcot- Marie-'rootli tj^pe, ii. 785 
cjassiricatioii of, ii. 785 
Ducheiine tyjie, ii. 785 
mu.scles afiected in, ii. 786 
symptoms of, ii. 786 
Erh type, ii. 785 
Landouzy-Dejih'ine type, ii. 785 
prognosis of, ii. 787 
treatment of, ii. 787 
tyj»e.s, deformities in, ii. 786 
l\'iralyHi8, in sleep, ii. 741 
Paralysis, spastic, ii. 719 
acquired, ii. 721 
adductors, section of, ii. 735 
y^dology, ii. 721 " 
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i*;iralysi.s, spastic {ciyntcl .) — 
causation, ii. 727 a 
cliulfca? iyjies, ii: 719 
cojig., iii 721 * ' 

contraction oi hip in, ii. 725 
of lower extremities, treatment 

/H 

coiiYulsions in, ii. 725 
duration of treatment, ii. 726 


[if, ii. 


education of hinscles, ii. 728 
ilexora of knee, sedition of, ii. 73.5 
Ftirstcr’s opersfl-ion, ii. 739, and ii. \ 
Api»endix'lV., 80.5 


intra-uterine origin, ii. 721 
lengthening of tendons at wrist, ii. 
729 * 


of lower extremity, post - oi»erative ; 

treatment, ii. 736 j 

massage in, ii. 728 

iJieiAal condition in, ii. 725 * | 

mode of walking in, ii. 721 | 

mu.scle*^‘afting in, ii. 738 I 

pathology of, ii. 722 j 

post-natal origin, ii. 722 > j 

po.st-oi»erative e<lnt;atLoii, ii. 737 I 

prognosis of, ii. 725 I 

rigidity in, ii. 721 ! 

strabisuiu.s in, ii. 72;^ > 

surgical treatment of, ii. 72i) 
indications against, ii. 726 
indications for, ii. 726 t 
symptoms of, ii. 72^ , .* 

tendo Acliillis, lengthening of, ii. 735 
tendon -lerigMn'iiiiig in, ii. 728 
tendon -transference in, ii. 728, 738 
tenotomy in, ii. 728 
transference of tendons at wrist, ii. 729 
* traumalie origin, ii. 722 , 
treatimmt of, ii. ,726 
<rf tleformities in, 727 
operative, ii. 728 
for Hexion of tdbow, ii. 731 


of in-onated forearm, ii. 731 
by Tuldiy’s ojicwation, ii. 64 1, 731 
of upper e.stremity, ii. 728 
j»re-operative, ii. 727 
priiicij)les of, ii. 726 
of upper extremity, ii. 725 
Panilysis of spinal acees.vory nerve, ii. 748 
sympt.o;^s, ii. 748 
treatment, ii. 748 

Paralysis in tuberculous <lisease of spine 
, {sex Compression- parajdegia), ii. 110 
Paralytic T. calc, treated by teudou-traus- 
fevcin e, ii. 697 

Passive exercises in the treatment of scoliosis, 
i. 555 

Patella, absence of, i. 109 
cong. absence, of, i. 120 
Meficiejicy of, i. 120 

associated with cong. deformities of 
lyie knee, i. 120 , 

as.sociated with (vmg. T. var., i. 120 


Patella, absence of, associated with cong. T. 
valg., i. 120 

congenital deformity of, i. 120 
duidication of, i. 120 
kmgitndiiial .splitting, i. 120 
direction of displacement, ii. 515 
dldoe. of, cong., i. 120 
dLsplacement of, accpiired, i. 313 
symptoms, i. 314 
recurrent «lisloc. of, ii. 515 
«'.ause.s, ii. 515 
sympbnn.s, ii. 515 

transplantation of tubercle of tibia for, 
ii. 517 

treatment, ii. 516 
operative, ii. .516 
Italliative, ii. 516 
nidiment.ary, i. 109 
slipping, i. 314 
siib-Inxation of, ii, 707 
traiisfercin'e of sartorins for, ii. 707 
Pectoral muscle.s, a1.»sence of, i. 36 
Pectus carijmtuni, ii. 417 
P(dvis, elfeets of angular deformity of spine 
upon, ii. 100 
in rickets, ii. 422 

Periosteal denudation of spine, ii. 58 
Periosliti.s, aiaite infective {sre Osteomv<‘liti.s) 
ii. 333 

;|lbuniinm ja in, ii. 350 

srnm.s, ii. ^.50 

traumatic, ii. 351 , 

Peroneal paraly.sis (.src Paraly.sis, peroneal), 

ii. 787 

and T. var., i. 352 
Peronei tendons, .section of, i. 262 
Peroneus l»revi.s, transference of, ii. 701 
Pcs (?avus, acquired, i. 323 (.sw aLm 'I’alipt'.s 
avenatus, acipiired, i. 323) 

Pes ]damis, i, 354 

Phelps’ operation, literature of, i. 286 
Phthisis, chronic, and scoliosi.s, i. 18,5 
Pied creiix valgus, i. 355 
Pigeon-breast, rickety, ii. 417 
Pigeon-toe, i. 114 {■ire also Hallux varus, i. 
719) 

Pla}jtar fascia, t:ontractiori of, i. 809 
rupture of, i. 371 
.section of, i. 259 
Pl.'ister of Paris j.acket, ii. 152 
application of, in spinal tubcrculcsi.s, ii.l52 
in the treatment of scolio.sis, i. 517 
Plaster of Paris siilint in amhulatovy treat- 
ment of hi})-joint di.sease, ii. 267 
Pneumococcal arthritis {.s-cc Arthritis 
pneumococc.al), ii. 374 
Pneuujococcus, in acute infective osleo- 
inyeliti.s, ii. 333 

Poliomyelitis, acute anterior {see Paralysis, 
infoutile), ii. 593 

Polydactylisin {sec Fingers supernumerary), 
' i. 103 

Polyniyo.sitis, i. 762 ; ii. 789 
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IViropliustic jackot in tlie treatment of scoli- 
osLs i. 517 

Po.st-anawtlietic pjiralysiij, ii. 741 
Postnml methods in the treatment of seoii- 
osis, 1 . 496 

Pott's disease of spine {nee Sjane, tuberculosis 
of, ii. 54) 

in infancy {.VfY Sj)ine, tuberculosis of, in 
infancy), ii. 190 

of spine with lateral «leviiition, i. 409 
Preijiiancy accentualing tuberculous disea.sc 
of spine, ii. 180 
and spondylolisthesis, ii. 198 
Premature birtli and spastic paralj'sls, ii. 721 
Pronated foot {sty Flat-foot), i. 674 
Pronator radii teres, converted into a supin- 
ator, ii. 781 

P.seudo-hYi>ertro})hic paralysis (see Paralysis, 
pM*udo-hypertro)>hic), ii. 785 
PsiMuio-puralysis, sYphiliti('. (.s»y Hereditary 
syphilitie e])iphy.sitis), ii. 8S9 
Pseudo-torticollis in lickets, ii. 418 
Puerperal arthritis and gononlieal arthritis, 
ii. 378 

PidpY disease of the kne<*-joint (mc Knee- 
joint, tul)erciilosis of), ii. 286 . 

Pulsating sarcouni and aneurisms oV bone, ii. 
5S2 

Qnadriceji.s cruris, paraly.sir- ol, ii. 707 
p;iral}-.si.s of, witlx cohl ruction, ii. 707 
. without contraction, ii. 707 

thulial nerve transplanted into luusculo- 
spiral, ii, 744 

Uadiogra[»hy in liysterieal atVeotions (»f JoinK 
i. 792 

Radius, congenital ab>eucc of, i. 76 

congenital absence of, xiiid club hand,!. 78 
and other abnormalities, i. 78 
appeaiance.s of upper extreinit y, i. 76 
sui»pression of metacjirpHl bones, i. 77 
l>art.ial ab.sence of, coiigimital, i. 78 
Radius enrviis, i. 808 («r ahn I^ladelnug's 
wrist), i. 301 

Ra,il\vay-spinc (-sec Spine, railwiiy) ii. 185 
Rapid correction of scoliosis, i. 519 
Rxiynaud’s disease, i, 377 
Recumbency in ti eatment of scoliosis, i. 497 
Recurrent flislocutioii of .sboiilder (a/y Dislo- 
cations, recnnwit of shoulder), ii. 513 
Recurrent ilisloe-ation.s (.s^e' Dislocations, re- 
current), ii, 512 

Recurrent xlislocation of patella, ii. 515 
Rtel-fox»t, i. 281 

Keflex in foot, persistence of, i. 256 
Reflex form of wry-neck, ii. 785 
Repair in tuberculous disea.se of joints^ ii. 16 
Resection, partial, of .steriio-mastoid in torti- 
collis congenital, i. 71, (tho see Kx- 
cision 

Resi-sted exerei.ses in scoliosis, i. 551 
Rest, attitude of, i. 668 


Iletrt! 

Rhae 

Rheu, 

42, 

Rhei 


ir- 


ollii; Spasm, ii. 779 
ills (.sre Rickets), ii. 400 
latic gou I bw Anihriti.s dif:o.'mans), ii. 

natic myositis, ii. 7S5 

Rheiluatism, di^mosis from osteo- 

^.jyelitis, acute infecUVe, ii. . 343 {wr 
oho Arthritis, acute rheumatic), ii. 377 

Rheumatism, scarlatiuid {s*e Arthritis, scar- 
liitlmd), ii. 375 

Rheumatoid arthritis (^rt Arthritis deior- 
maiis), ii. 42.5, 43t} 

Rheumatoid artliritis of sp5ae (.yec Spondylitis 


dclV»rniaiis), ii. 465 

i Rliemnatoid disx'ase of joinl.s (,scc Arthritis 
I deformans), ii. 425 ^ 

I Ribs, ubnormalities of, i. 37 
j abnormalities of, associated f'ilh olhei' 

1 ileformitii's, i. 37 

j ' and cong. .si-oliosis, i. 37 

! alte.r;ition in number, i. 37 


I i-errical (.svv fVrvical ri)>), i. 20 

I deficient, i. 37 

. fusion of, i. 37 

I Rice bodies and, tuberculoiis disease ot joints, 

j ii. 16 

I Rickets, al»domcn hi, ii. 418 
j ttdiology. ii. lOl 

I armsj curvatme of, ii. 419 

i defonnity of, ii. 419 

j .Hirest of growtli in, ii. 406 

j v liow-lcgsjn, ii, 4)^2 
; chest ill, ij. 416 

: Harrison’s sulcus in, jj. 417 

\ lateral grooves ol, ii. 417 
; oblique grooves of, ii. 417 

i syiuplonis of, ii. 410 

; treatment ol", ii. 418 r- 

i condition of clavicle in. ii. 418 
j muscles in, ii. 107 

I congeiiiral, ii. 397 

; coxa Milga in, ii. 422 

i eoxa vara in, ii. 422 

I cninio-tubfs in, ii. 412 

cubitus valgus in, ii. 419 
v.arus in, ii. 419 
detiiiilion, ii. 397 
deformities in, ii. 411 
' of cranium ami fai’c in, ii. Ill 
! delbrmity of loner jaw in, ii. 413 
deiititiiui in, ii. 407 
diagnosis of, il. 407 
I from syphilis, ii. 4 10 

! <liet. faulty, as a causi?, ii, 403i 

I dilfereiitial diagnosis of, ii. 407 

! egg-shell crackling in, ii. 412 

faulty diet as causation, ii. 403 
I llat-foot in, ii. 422 

I fo'tal, ii. 397 

I genu valgum in, ii. 422 - 

genu vanirn in, ii. 422 

i lueinorrhagic, diagnosed from acute infee- 

I tfve osteomyelitis, ii. 344 
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Rickets, hydrocephalus in, ii 112 I 
ii. 398 ,, 1 

iucidende, ii.j398 ' 1 

kyphosis in, ii.^413 I 

lute, ri. 400 , * J 

pads oy h^iiils and feet in, ii. 107 
pathology of, ii. 401 
))elvi.s ill, ii. ^^2 
pigeon-breast in, ii. 117 
pseudo-torticollis in, ii. 113 
nu’i.al factor in^ ii.* 403 
i\j(;rudescent, ii. 400 
M'oliosis in, ii. 414 
scurvy, ii. 401 
sei-omlary, ii. 400 
senile, ii. 401 
spine i^ ii. 413 
spine in, treatment of, ii. 414 
sjiontnneoiis fracture in, ii. 103 ^ 

symptoms, ii. 407 
treatment of, ii. 411 
viiiieties, ii. 397 

and coxa valga, i. 622 ♦ 

Rickety spine, i. oOO {.v(« o./.'tn Kypliosis 

rickety, i. /560) 

Rickety valgus, i. 3."i7 
Rider’s knee, i. 800 / 

Right-angled contraction of tendo ‘iX chillis 
(sw Tendo Achillis, right angle contrac- 
tion of), i. 317 * 

Riintgen rays in treatiyeut of JuImmcuIou t 
<iiscase of bones and joints, ii, 12 
Round back, i. Afi l, .066 
Jlouml hollow back, i. r»6 1, 507 
Round shoulders, i. 568 
causation, i. 568 

* tr^^^lt^lellt of resistant cascsj i, 570 
Royal (Commission pn 'rubcrculosis Final 
Report, Appendix I. ii. 797 
Rugby-knee, i. 315 

Hacro-iliac joint, painful, and asvmmctry, i. 
384 

relaxation of, ii. 207 

tuberculosis «)f, ii. 201 

aliscess in, ii. 203, 200 
attitude in, ii. 201 
adiology of^, ii. 201 
diag;yosis of, ii. 206 
diagnosis from coxitis, ii. 216 
dry form, ii. 202 
> lameness in, ii. 204 
length of legs in, ii. 205 
paiji ill, ii. 204 
prognosis of, ii. 206 
suppurating form, ii. 202 
.swelling in, ii. 206 
^ symptoms of, ii. 204 
treatment, ii. 208 
of ex?ra- pelvic abscess, ii. 209 
of^ntra-pelvic ab,sces.s, ii. 210 ^ 
of, l)y rest, ii. 209 
of supimvating form, ii. 209 


Sjvldle-biu.‘k deformity, ii. 674 
Saplienou.s (int.) nerve, transplantation of, 
ii. 744 

Sarcoma of bone, treatment by amputation, 
ii. 581 

by Coley’s fluid, ii. 581 
by resection, ii. .581 
by sub-cap.siilar enucleation, ii. 582 
Sarcoma of femur, diagnosed from till lerculou.s 
disea.se of hip-joint, ii. 216 
Sarcomata, parosteal, ii. 579 
lierio-steal, ii. .579 
round-celled, ii. 579 
spindle-celled, ii. 579 
of bone, ii. 579 
<liagno.si.s, ii. 580 
prognosis, ii. 581 
skiagraphy in, ii. 5S1 
tre.aimciit, ii. 581 
varieties of, ii. 579 

Sartorius, Iransference, for iiaraly.sis about 
the knee., ii. 708 

.Scaphoid, inirtial suli-luxation of, i. 374 
treatment of, i. 374 

Scapula, ^cong. elevation of (.w Spreugel’s 
.shoulder), i. 339 

Sear on .shin in cong. curvatinc of tibia, i. 
295 

Se;irlatinal arthritis (svy: Arthritis, scarla- 
tinal), ii. 375 

Schlatter’s disease, i. 314 ^ 

School-de.sks, faults in, i. 473 » 

School furniture and scoliosis, i. 472 
life and .scoliosi.s, i. 471 
Solinlthe.s.s on lumbar type of scolio.si.s, i. 
447 

Scissor-likc didormity in double hip-di.scase, 
ii. 234 

Sclcro.sis of bone, ii. 351 
Scoliosis, aoiiuired forms, i. 165 
adiological cliissitication, i. 460 
;ctiology, i. 458 

atVccl.cd by age of onset, i. 488 
ago in, i. 105 

age.s of iiicrca.se of curvature, i. 442 
arrangement of curves, i. 436 
articular j»rnces.se.s, cli.ange.s in, i. 124 
Rostou .si'hool-dc.sks for children, i. 474 
causes of convex rotation in, i. 119 
cause of pain in, i. 141 
cervico-dovsal, treaiment of, i. 541 
type, i. 453 

idianges in appearance of trunk and 
he{ul, i. 153 

•liaiiges in direction of rib.s, i. 428 
in vertebra.*, I. 422 
•ricatricial, i. 531 
clinical aspects of, i. 105 
clinical type.s, i. 413 
treatment of, i. .535 
compensated dorsal curves, i, 455 

and pToioction of spinous processes, i. 
456 
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Scoliosis — 

ScoHf 

Jis, frequency of, i. 404, 466 
[tional, i.'*^06 *' • 

^rxes, i. 444 . * 

sub-types, i. 450 
clinical features, i. 457 

fun 

( 

coin i*en.sa ted dorsal type, treatment of, i. 

gy; 

biastics and exercises in treatment of, 

542 


1 642 •- 

compound structural curves, i. 455 

halt’ttiml, i. 469 ^ r. 

concave-rotation in, i. 434, -145 

heredity in, i. 405 

and total curvature, i. 4 15 

liy.stcrieal, i. 482 

concave torsion in, i. 413 

and trauma, i. 482 

eong., i. 461 

treatment of, i. 534 

groiijis of, i. 464 

tyj)e of curve, i. 4ji2 

skiagraphy in, i. 461 

idiopathic form, i. 465 ‘ 

statistics, i. 461 

incijiieut ])eriod of, i. 440 

and sacralisation of last luml»ar \ ertebr:i. 

in 

infants, treated on u wicker trav, i. 

i.. 463 

499 

(,srY nhti cong. deficiency of vertebral 

ischiatiea, i. 481 

column, i. 461) 

ligaiiu nts of .s}»iiic, ebanges in. i.‘ 425 

and cong. disloc. of liijj, i. 157 

local treatment I'y recumbency, i. 497 

and cong. torticollis, i. 65 

* local treatment of, means at disposal, i. 

constitutional form, i. 465 

496 

treatment of, i. 532 

lozenge-shaped vertebra* in, i. 423 

convex-torsion in, i. 413 

lumbar, treatment of, i. 036 

costo-vei tebral Joints, changes in, i. 425 

* lumbar type, i. 446 

course of, i. 440 

ebanges in trunk, i. 448 

curvatures, varieties of, i. 406 

< 

linical features, i. 44S ‘ 

curves, primary and secoii<lary, i. 410 

limibo-dorsal, treatment of, i. 537 

C-cuirves, i. 406 

ii'oi bid anatomy of, i. 112 

definition of, i. 404 

niultilde curvature in, 108 

diagnosis of, i. 487 

nabual aiTe>t, when it may be expected, 

diagnosis Irom Pott’s disease of spitie, i. 

i. 443o 

487 

< nature «)f r»)tution in, i. 433 

ditleren^ial diagnosis, i. 484 

of iiervt! origin, i. 479 

displacement-symptoms in, i. 442 

references, i. 480, 481, 482 

<listinguishing signs, i, 482 

XivelHertrapez of Si-hultliess, i. 437 

dorsal, treatment of, i. 537 

o(ciii)ation -curves, i. 444 

dorso-liimbar type, i. 440 i 

occupation-type. i. 469 

Ibrms of c<»mpen.satory curves, i. 

orgaui<*, i. 496 ' 

450 

oA'crliaiigi ng tyi)i*, i. 417 

•loulde curves, i. 45,5 

paradoxical, i. 416 

due to astigmafism, i, 47 n 

])ai 

alytic, ii. 672 

attitude, ii. 470 

direction of (;urvalnres in, ii, 672 

inf. paral., i. 4/0 


pinal extension lb)', ii. 673 

lack of re.sistaiice, i. 458 

sup}»orl.s in, ii. 673 

locomotor ataxy, i. 181 

tieatmeiit, i. 5.34 ; ii. 672 

loss of one arm, i. 17b 

pathology of, j. 412 

multiple neuritis, i. 4Sii 

J.e. 

licles, changes in. i. 423 

obliquity of the. pelvis, i. 475 

pelvis, alterations in, i. 429 

oecui)atioii, ii. 469 

]>er.sonHl history in, i. 431 

osteomalacia, ii. 546 

|jliotogi’aj)hy in, i. 437 r 

j)ost-diphtheritic ]»ar:ilysis, i. 4b0 

po.'.terior ju’ojectiou of spurif)Us ])roeeS'es, 

]>hysical and mental ov«>r-\vork, i. 470 

i. 408 

spastic })aralysis, i. 480 

i ]»o>inral, i. 406 

spinal iiisulficieucy, i. 458 

predominajit curve, i. 410 

static causc.s, ii. 475 

in jjregnancy, i. 442 

Avant of l>alance, i. 469 

preventive treatment of, i, 41t3 

effect of lateral displacement, i. 433 

in chihlren, i. 493 

on lungs, i. 429 

in infancy, i. 493 

examinatiou for, i. 431 

in school-life, i. 493 

of back, i. 432 

priniary dorsal tv]>c, i. 451 

exerci.ses to strengthen the c.vtcns(»rs of 

changes in trunk, i. 452 

spine, i. 546 
family history in, i. 431 


lisplaceinent-efl'ects, i. 451 

pressure-effects, i. 451 

faulty position in writing, t. 475 • 

jirognosis of, i. 487 
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INTi^X OF SUWECTS 


Scolidsis. lyognosis ) — J 

affectetl by loss of seivse. of eqiiil Vriiini, 
i. iso .j ‘ I 

l»y rigi«lity of spine, i. 491 j 
mfcrnuce ^-oni cause, i/ 488 ; 

inllnent;eil by amount of rotat'.bn, i. 
491 , 

mental state, i. 490 
nature of eui ve, i. 491 
occupation, b 491 ■ 

^ ])hysical yonaition, i. 490 i 

site of curvature, i. 491 
and sev, i. 488 

proper posit ioi;i during sleep, i. 498 j 

question of in’imary curve, i. 455 i 

recognition of primary curve, i. 410 ' 

record W, i. 481, 430 ! 

rh:kety, charactevislics ef, i. 408 | 

form, i. 460 
treatment of, i. 53*2 
types of, i. 408 

(.svy. also Itickets, scoliosis in, ii. 414) 
rotation in, i. 413, 419 
bodies of vertebia- in, i. 416 
spine, always convex, i. 421 
sacrum, curvature of, i. 4*20 
Scbult.lies.s’ cla.ssiti<‘atibii, i. Ill .> 
level indicator, i, 438 j 

seoliofionieter of Schultlicss, i. 439 
S*cnrves in, i. 400, 455 
* «ex in, i. 40,5 ^ ; 

short leg, One to, i. 476 
skull, asymijjotry of, i. 129 
spinal muscles, alterations in, i. 425 
spinous prot'csses, i4iangcs iu, i. 424 
^ stage of arrest of, i. 44*2 
stages of de,vclopincnt of, b 441 
static, i. 475 • 

fonii of lumbar ty)ie, i. 447 
treatment of, i. 531 
sternum, displaceineiit of, i. 128 
structural, i. 406 
swimming exercises bir, i. 54() 
symptoin.s, i. 440 

synostosis, .'u ticnlar changes in, i. 424 
of lamina?, i. 425 
of vertebnil bodies, i. 425 
thorax, clianges in, i. 426 
torsio’i in, i. 413 
total, i. 443 

clinical eliar.acteristics, i. 446 , 

' cong., treatment of, i. 536 
curvatun*, in, i. 406 
treatment of, by exercises, i. 535 
and S-shai)(‘(l curve, i. 414 
and partial, i. 414 

transverse processes, changes in, i. 423 
^.KUited by {.ye^ aho treatment of) aetive 
exjprcises, i. 510 

lixation of ]>elvis necessar y, i. 513 
Adams' spinal sup])ort, i. 516 , 
exercises, duration rd’, i. 512 
ill recumlrenoy, i. 549 


Scoliosis, treated by {contd .) — 
exercising apjraratus, i. 502 
Klapp's exercises, i. 554 
Lange’s exercising apparatus, i. 505 
.Lovett’s horizontal correction - fuame, 
i, 567 

manipulations, i. 555 
passive exercises, i. 555 
pla.ster of Paris j’acket, i. 5.17 
rapi<l correction, i. 519 
reinforced poroplastir jacket, i. 517 
Schulthess’ rib- raising apparatu.s, i. 
552 

spinal stays, i. 517 
.siip])orts, i. 511 
suspension, i. 51S 
Tcschiier’s metho'i, i. 553 
Tubbv’s method of rapid correction, i. 
523 

Volkiriumi's oblique scat, i. 499 
Woltf’s siispensoi-y cradle, i. 4‘.»S 
Wullstein’s method oj‘ coireetion, i, 
5*21 

Jfiaiider’s apparatus, i. 552 
trealn^ent of, i. 493 (vc r'lsf Scoliosis, 
treated l)y) 

of anatomical forms, i. 531 
coiistitutiona.1, i. 195 
, by exercises, i. 501 

).»v (llisson’s slinir, i. 198 
local, i. 495 

)»y massage, i. 500 * 

by open operation, i. 528 
by postural methotls, i. 199 
by rapid correction, pcnnaiieiu'e <4’ 
results, i. 528 
sideetion of ('as(*s, i. 528 
by rcsistcil exercises, i. 551 
by self-correction, i. 547 
by setting-up drill, i. 500 
by suspension, i. 555 
by Teschiier’s inellioO, i. 533 
by tnnik-eircling f*xerci,scs, i. 517 
vertcliral bodies, changes in, i. 423 
viscera, clleet on, i. 429 
voluntary redressment of spiitc, i. 54 ;> 
wedge-vcrtcbijc, 1. 42*2 
Scoliosis and abdominal viscera, i. 430 
ainl adenoids, i. 4S6 
au<l apparent shortening of leg, i. 476 
and asymmetry, i. 475 
and cardiae disease, i. 485 
and cliest diseases, i. 485 
and chronic phthisis, i. 485 
and eiiipycina, i. 485 
and Eslliinder’s operation, i. 485 
and exercises activt*. iu treatment of, i. 
542 

and faidty attitinles at scliool, i. 472 
and Hat-foot, i. 476 
and flexibility of spinal column, i. 435 
and Friedreicli’s disease, i. 48*2 
and heart, i. 430 
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Scoliosis — 

and liypertropliic inilmoimvy osteo- 
artliiopjithy, ii. 560 
and kyphosis, i. 410 
ainl late rickets, i. 4tl7 
and nasal obstruction, i. 486 
and pelvic oldiquity, i. 476 
and phthisis, i, 430 
and pneumonia, i. 429 
and relative iuMillieiciicy of parts, i. 459 
and sehool-tnrnilure, i. 472 
and school-life, i. 471 
and Swedish massage, i. 500 
and syiingoiuYidia, i. 482 
and unerjual lu'uring, i. 479 
and wvy-neck, i. 479 
Scope of orthopiedic surgery, i. 2 
Scjofulons disease of the knee (sf^e Knetn 
tuberculosis of), ii. 286 
Scurvy, infantile (see Kickets scurvy), ii. 401 
rickets {ftec Rickets scurvy), ii. 401 

iniiiutile senvvy an<l rickets liremor- 
rhagic, ii. 541 

J^emilunar cartilages, affection of, ii. 503 
anatomy of, ii. 503, 501 
di.docated, apparatus for, ii. .508 
operation for, ii. ,509 
indications against, ii. 509 
disloc., dilfcrentiai diagnosis, il. 507 » 

symptoniH of^ ii. 505 , 

.treatment, ii. 507 
displac^Al, replacement of, ii. 508 
displacement of, condition of cartilage, ii. 
505, 506 

0) aeration for, indications, ii. 509 
Sensation, epicritic, ii, 742 
l^rotopathic, ii. 742 
Seque.stra, tuVjcrcnloiis, ii. 12 
Sequestrotorny, in acute infective «>stc«»- 
myelitis, ii. 348 

Seveno.aks Hospital for Hi}» Disease, tuber- 
culous coxitis in inf. paral., ii. 9 
Shoulder, ankylosis of (sir Ankylosis, of 
shouldci), ii. 528 

di.doo. of, and paralysis, ii, 739, 740 
cojig. disloc, of (svv Disloc. , cong. of the 
sh rudder ), i. 117 

Mprengers (.sw Spivugel’s shonlder), i. 39 
tuberculous disease of, forms of, ii. 319 
patbology of, ii. 318 
prognosis of, ii, 319 
>ymptoms, ii. 318 
treatment, ii. 320 
by excision, ii. 320 
by operation, ii. 320 
by palliative iiictho<ls, ii. 320 
Hhoulder-joint, artlirode.sis of, ii. C.52-653 
chronic synovitis of, ii. 494 
tul.>ci culosi.s of, ii. 318 
tul»erculou.s disease f>f, excision by anterioj* I 
method, ii. 320 

excision by posterior metliod of 
Kocher, ii. 321 * 


Shoul ^r-joint, ^liljercutous di.seiyio of — 

« Uagraphy ir., ii. 321 ^ ' 

gilk-t hdoiLs, artificial, ii.,634 * 

Sinus k in hip di.scase, treatment of, ii. 271 
tul; u’culous, N.smuth-injeoHons into, ii. 24 
! Skiagfitphy in aeaite infective ostevinyelitis, 

* ii. 348 , 

in atrophic type of artlir’ti.s delbrmans, ii. 
439 

in osteogenesis imper^cctii, ii. 550 
in sarcomata of bone, ii. ^581 
in tuberculous disease of elbow-ioiut,' ii. 
324 

81ip}»iiig p.atclla, i. 314 ; 11.^515 
Smelling feet, i. 369 
Siiap-tiuger (ser Jerk -linger), i. 306 
Smipj»ing hip, ii. 499 ** 

Socks, i. 673 ^ 

Soles of fetd, pain in (see Fain in soles of 
feet) i. 370 ^ 

Spasmodic wiy-neck (see Wry-neck, spas- 
motlic), ii, 776 

Slia.stic monoplegia (set: Paralysis, spastic), 
ii. 719 

paralysis of infant.s (.s-«:c Purnlvsis, spastic), 
ii. 719 , 

if rajdegiti (si.r P.ar!dvsi.s, spastic), ii, 719 
T. valg., i. 357 
Sjuiia bitiila, i. 15 
anterior, b. 16 
' appearaiiMfs of, i. J6, 17 
eoinpUcations of, I. 17 
cured, i. 18 

cures by ojxTation, i. 20 
forms of, i. 1 7 
mortality of, i. 20 

<»cculta, i. He * 

l>rognosis, i. 18 r 
results of operation, i. 19 
Nigiis of, i. 17 
steps of opt-ration, i. 20 
tiv.'itmenl, i. 19 
treatment by injections, i. 19 
by operation, i, 19 
protective, i. 19 
ventosa. ii. 12 

(.sre also Dactylitis, lubiucuhnis), ii. 329 
Sj)imil abscess (see Absta:s,s, spinal), ii. 77, 

102 t 

accessory ner\e, operation on, lor .spas- 
L modic wry-neck, ii. 781 

]»araly.sis of (.see Parrdysis of spinal 
ucce.s.sory nerve), ii. 745 
carie.s (sre Sjjine, tuberculosis of), ii- 54 
column, curves at birth, i. 395 
cllwds of age ui>on, i. 399 
occupation upon, i. 400 
influence of disc.s on normal curve.s i. 

lengtli of, i. 394 

liw* of gravity, absent throiigli*. i. 394 
normal curves of, i. 394 
iiiovoments of, i. 396 
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INrtex OF SUBJECTS 


Spinal (solmiin {CftnUl .) — i 

norftiiii rotation of, i, ^9U i 

side-rtendiog of, i. ) 

twsioii of, i. 397 i 

physiology of, i. 394 ^ 
po.striiatal development of cur.^s, i. 
395 ■ „ 

curvature, factors in pi*oduction of, i. 400 
supports, ii. 150 

desiderata of, in the treatment of 
scoliosis, i. S'! 8 
essentials of, ii. 150 
rules for use of, ii. 151 
Spine, a curved elastic rod, i. 416 

acquired syplitlis of, ahscess in, ii. 383 
absence of nerve - synuptonis in, ii. 
'.'jhl 

delVmnity in, ii. 381 
diagnosis, ii. 384 

<lisplac.ement .forward of soft palate in, 
ii. 384 

frequeinr.v, ii. 380 
manifestations of, ii. 381 
nodes on vertebra.*, ii. 384 
pressure on resophagus in, ii. 384 
spinal cord in, ii. 384 
[tsoas abscess in, ii. '384 
sciatica in, ii, 384 
sudden death in, ii. 381 
supjmration in. ii. 381. 

' syinpioms of, ii. 381 •» 

treatment of, ii. 385 
Wassenmuin’s test, ii. 384 
■ind carie.s of upper cervical vcitebra*, : 
ii. 381 I 

angular ( iirvature of (acc Spine, tuber* 

■’ culosis of), ii. 54 « 

deformity of (.%'«§’ S[iim‘, tuberculosis ofl, ; 
ii. .54 

aukvlosing tubermilous rlieumatism of, ii. 
198 

carcinoma of, ii. 584 
• ojnplcte inflexion of, ii. 8.5 
concussion of, ii. 485 
contusions of, ii. 484 
enteric (.vcc Spine, typlioid), ii. 360 
epithelioma of, ii. 584 
hysterical, ii. 792 

in>?oin“lete intle.xion of (Menard), ii. SI, ; 

84 ‘ I 

kyphotu*, due to osteomalacia, ii. 545 • ! 

• lateral llexioii of, aecompaiiied by rola- ! 
tiou of, i, 416 I 

curvature of {sec. also Scoliosis, i. 404), | 
ill Friedreich’s disease, ii. 770 ■ 

in rickets {sec Uickels, scoliosis in), : 
ii. 414 : 

^ in wry-neck, ii. 785 
and hysteria, ii. 793 
malignant disease of, ii. 58 \ 
co\H, 3 se of, ii. 58S 
deformity in, ii. 587 
diagnosis of, ii. 586 


Spine, malignant disease of {mntft ) — 
diftereiitial diagnosi.s, ii. 588 
duration of, ii. 588 
pain in, ii. 686 
primary, ii. 584 
references to, ii. 5S9 
secondary, ii. 584 
sex in, ii. 586 

spinal cord symptoms, ii. 587 
symptoms of, ii. 584, 586 
occipito-atloid and atlo-atloid disease (see 
Spomlyl-artliritis tuberculosa), ii. 186 
osteoarthritis of {sen Spondylitis de- 
formans), ii. 465 
osteomyelitis of, ii. 353 
abdominal signs in, ii. 355 
alVection of neural arches in, ii. 355 
affection of veriebral hotlies in, ii. 355 
age of incidence, ii. 354 
bai-teriology of, ii. 354 
bibliography, ii. 357 
causation, ii. 354 
deformity after, ii. 357 
degree of, ii. 353 
fnlminaling ty])e, ii. 355 
nerve-symptoms in, ii. 355 
o-dema in, ii. 355 
parts of spine aflected, ii. 354 
periosteal form, ii. 355 
sex in, |i. 354 

suppuration in, ii. 355 ^ 

symptoms, ii. 355 j 

treatnitmt, ii. 357 

periostitis of {see Spine, osteomyelitis of), 
ii. 353 

railway, ii. 486 
conditions in, ii. 486 
definition, ii. 486 

hy.sterioal signs and symptoms, ii. 488 
neurasthenia in, ii. 487 
traumatic hysteria in, ii. 488 
treatment of, ii. 189 

rheiimatoM arthritis of (sec Spomlylitis 
deformans), ii. 405 
rickety {set' Rickets, spine in), ii. 413 
sarcoma of, ii. r>84 
sprain of, ii. 485 
acqnircil syphilis of, ii. 380 
tasscnicut (Menaril) ii, 81 
Spine, tuberculosis of, ii. .54 

accentuated by ju-egnancy, ii. 130 
ictiology of, ii. 55 
age of incidiMice, ii. 55 
alteration of normal curvature of spine 
in, ii. 74 
ankylosis, ii. 88 

apjieai iiuces of central foc.’Us, ii. 60 
attitinle of patient in, ii. 68 
cause of death, ii. 1 33 
cause of increase of size in proieclion, 
ii. 93 

central form, ii. 59 
change,s in arches, ii. 88 
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Spine, tuben-iilosia of {contit ,) — 
changes in pelvis, ii. 88 
compensation-curves in, ii. 90 
complete bend in, ii. 87 
compression- paraplegia, ii. 183 
comi)ression-ulcfration in, ii. 03 
creeping carie> in, ii. 89 
creeping invasion oi^ ii. 00 
definition, ii. 54 
deformity in, ii. 78 
gradual correction of, ii. 107 
record of, ii. 102 

determination of character of deformity, 
ii. 88 

diagnosis of, ii. 120 

from hi}>-discasc, ii. 12-1, 134 
from hysteria, ii. 121 
from rickety kyphosis, ii. 121 
from sacro- iliac disease, ii. 120 
from scoliosis, ii. 122 
from spondylitis deformans, ii. 120 
from .syphilitic curvature, ii. 122 
from wry-neck, ii. 123, 121 
duration of rccnmbcncy in treatment of, 
ii. 138 

eifects of ileformity on, abdoiuiual vis- 
cera, ii. 100 
on chest, ii. 95 

on heart and large vc.sscls, ii. 98 ^ 
on lungs, ii. lOd 
on peh is, ii. 100 * 

'elevation of temperature in, ii. 70 
ei)iphy.sial form, ii. 01 
events of infiamiuatory process, ii. 02 
e.xea^•atiou of vcrlebi'al Ijodies, ii. 03 
general condition in, ii. 70 
(roldth wait’s method of applying plaster, 
ii. 150 

gradual correction of deformity, ii. 107 
by Goldtbwait\s metliod, ii. 107 
hereditary taint in, ii. 50 
iiicninplcte bend in, ii. 87 
in infancy, ii. 190 

influence of traumatism on jiroduction, 
ii. 50 

irregiilaiily of spinous ])roces.se.s in, ii. 
74 

latent period of, ii. 00 
lateral deviation in, ii. 93 
lateral deviation of, ref^erence.s to, ii. 93 
iiutyrhe d’emdier in, ii. 89 
metliod of ensuring complete rest, ii. 140 
method of examination, ii. 67 
of origin in vertelmd lioilics, ii. ,58 
mortality, ii. 132 
movement.s of vertebric in, ii. 68 
inu.scular rigidity, ii. 68 
multiple deformity in, ii. 92 
foci of disea.se, ii. 03 
natural metlioils of cure, ii. 01 
nerve -root origin of pain, ii. 72 
night crie.s in, ii. 72 
over-riding in, ii. 87 


Spineltiiberculc^ls of {c^mkl .) — 
wiin in, ii. 7g * * 

^ llralysi.s i/i, ii. 110 * 

^irts of vertebrap attacked, ii. .58 
|iathologicaS anatomy of^ ii. 67 
j^ripheral form, ii. (II , 

points in tn-atiuent liy rcciimbencv of, 
ii. 138 . 

prognosis, ii. 128 

a.s to age, ii. 129 ^ 

as to condition dt sjjjne, ii. 130 
as to duration of disease, ii. 131 * 
from family history, ii. 129 
from rale of growth, ii. 132 
and social condition,*^ ii. 131 
projection of sj)iiious processes in, ii. 71 
psoas-contraction in, ii. 103 ^ 
pyrexia in, ii. 70 
* rarefying ostitis in, ii. 63 

recrudescence of disease, ii. 133 
reduction of dclbriuity liy Uyphotoue, 
ii. 146 

region atlVcted, ii. 57 
sex-incidence, ii, 50 
sigii.s of, ii. 06 
spondyl -arthritis, ii. 6.5 
f simndylitis snfterticialis, ii. 58 
starling )>ain in, ii. 72 
.symptoms of, ii. 06 

iinckeiing around .'illVcted vertcorie In 

i u. 75i * 

time required for cure, ii. 64 
treatment, ii. 135 


’ by ambulatory method, ii. 150 

I lacerl-sbield apparatus, ii. 162 

■ of convalescents, ii. 149 

! duratioy of, ii. 170 

i oil gas* pipe bed-/nime, ii. 142 

i general, ii. 135 

, by Gau vain’s apparatus, ii. 142, and 

! Appendix 111. ii. 800 

by hyper-exlen.sioii of, ii. 144 
j by immediate eorici tion, ii. 164 

by leather splint, ii. 152 
I by Lorenz’ plaster bed, ii, 118 

j }»y Phelps’ box', ii. 148 

I by plfister-jacket, ii. 152 

j of, principles, ii. 136 

: in prone jiosition, ii. 139 % 

I by ra]>id correction, ii. 164 

; , by recumbency, ii. 137 

! by spinal suspension -board, ii. 142 •. 

by steel spinal sujiport, ii. lOl 
by .supi>ort.s, advantages and dis- 
iwlvaiitages, ii. 163 
i by Taylor bi-acc, ii. 157 

; by T. R. Taylor’s kyi>hotoiic, ii. 140 

j by tulierculin, ii. 136 . 

i value of extension of s|)ine, ii. 13u 

when discontinuefl, ii. l53 

also Abscess, spinal, ii.^ 02) 
typlioid, ii. 300 

bililiograidiy of, ii. 362 
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8pine, typhoid {amtd .) — - 
(lol\)riAity ill, ii. 

<liagTio51s of, ii. 362 *' •, 

duration, ii. VJ61 .• 

mode of pyoductiou of 'kyj»lio.sis, ii. 302 
iierYc-syniptonis, ii. 361 ) 

pathology of, ii. 361 
a iKjrispomly litis, ii. 362 
l>rospect of cure, ii. 361 
site of afteulioii of, ii. 360 
symptoms, ii. 360 
* treatment ii. 362 

typhoid Willus in ilKs, ii. 362 
bacillus in .sternum, ii. 362 
in vertiL'hral bodie.s, ii. 362 
Spondyl-arthritis deformans (.sfr Hj^ondylitis 
dtdteiiians), ii. 465 
tubeicnlo.SM, ii. 186 
crfffrse of, ii. 186 
<leformity in, ii. 188 
diagno-sis of, ii. 188, 
from torticollis, ii. 188 
jjathology, ii. 186 
prognosis of, ii. 180 
sudden deatli in, ii. 189 
synn)tom.s of, ii. 187 
treatment of, ii, H)(:) 
by luberciilin, ii. 100 
ypoudylitis deformans, ii. 465 
Ji'tiology, ii. 465 j 

^^uhylosis of back 460 , ^ 

of ebesf; in, ii. 460 
attitmle in, ii. 471 

lieeliteref (or Pechfeiew) type, ii. 165 
description of symptoms, ii. 472 
bibliography, ii. 476 

• ebroni<;. rlieuinatisiii ms :i. t^iu.so, ii. 466 
ditignosi.s, ii. 473, 
gait in, ii. 471 

gonorriia'a as a eanse, ii, 166 
kypho.si.s in, ii. 460 
Marie-Striinipell tyja*, ii. 1(>5 
de.scriptioii of .syinjitoms, ii. 172 
nerve-.syinptoms in, ii. 470 
paraplegia in, li. 470 
l>nthology and morbid anat., ii. 467 
rbiznjuelique, ii. 473 
root*sign.s in, ii. 470 
ronm^sbonhlers in, ii. 471 
scoliosis in, ii. 469 
sex in, ii. 466 
■ symptoms, ii. 460 

trauma as a cause, ii. 466 
treatment, ii. 47l 
and spinal arch, ii. 470 
Spondyliti.s traumatica, ii. 189 
reference.s to, ii. 490 
spinal ligaments in, ii. 490 
*ym])toins, ii. 489 
treatment, ii. 489 

SpondyJjtis, lid)erculons (.src Spine, tubercu- 
losis oO, ii. 54 

and o.steiti8 deformans, ii. .566 i 


Simndylolisthesis, causation of, ii. 194 
eoiig., i. 13; ii. 193 
description of, ii. 191 
definition, ii. 191 
diagnosis of, ii. 196 
lumbar hmlosis in, ii. 195 
occurrence and frequency, ii. 191 
peculiar delbrmity of buttocks in, ii. 195 
in pregnancy, ii. 193 
references to, ii. 197 
saddle- back deformity in, ii. 195 
static form, ii, 193 
synqitonis of, ii. 1 95 
traumatic form, ii. 193 
treatment of, ii. 197 
tuberculous form, ii. 193 
types of, ii. 193 

value of rectal e-xamiiialion in, ii. 196 
of skiagraphy in, ii. 196 
and lordo>is, i. .572 
and pregnancy, ii. 197 
Spondylose - rlii/.onu’liqiie {sre Spoinlylilis 
j deformans), ii. 465 

.Spr.ained ankle and right-niigled contraction 
! i)f tcndo Aoliillis, i. 31 S 

j Sprains, *ii. 481 
chronic, ii. 482 
treatment of, ii. 183 
^ X-ray e.vumiiiation of, ii. 1S3 
frequency, ii. 481* 
t»atbolog/, ii. 481 

prognosis, ii, 482 ^ * 

.syinptom.s, ii. 482 
tr(;utment of, ii. 182 
spinal, ii. 48.5 
I Sprengers sbouhler, i. 39 

ami absence of sterno-mastoid, i. 48 
i associated with oilier abnormalities, i. 47 
; asymmetry of sliouMers in, i, 39 
bililiography of, i. 51 
j causation of, i. 48 

{ cervical rib.s iii, i. 47 

changes in clavicle, i. 48 
in liumerus, i. 48 
in sca])ula, i. 45 
defeetive mu.sciilature in, i. -48 
disability in, i. 41 

a failure in the “ descensus scapuhe,’’ i. 49 
fused and irregular ribs in, i. 17 
lualdevelopment of chest in, i. 42 
missing ribs, i. 47 
jiatbology, i. 44 
position of scapula in, i. 41 
.seapiihc elevated, i. 35* 
scapular iiidc.x in, i. -14 
scoliosis in, i. 42 
i spina bilida in, i. 47 
I .symptoms, i. 39 
torticollis in. i. 43 
treatment, i. .50 
by exercises, i. 51 
by operation, i. 51 
and deficiency of ribs, i. 47 
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Spretigel’s shoulder — 
au«l (Itilicieucy of vertebra*, i. 47 
and displacement of spinous processes, i. 47 
and facial asymmetry, i. 4‘J 
Spring-linger (.wc Jerk dinger), i. 306 
Staphylococcal arthritis (6vc Arthritis, staphy- 
lococcal and streptococcal), ii. 366 
Staphylococcus pyogenes aureus, in acute 
infective osteomyelitis, ii. 333 
Static deformities, i. 2 

foot-trouble {see Flat-foot), i. 674 
Steel spinal supj)ort for treatment of tuber- 
culous disease of spine, ii. 161 
Sterno-clavicular joint, tuberculosis of, ii. 318 
Stiff-neck, painful, i. 74 
Still's disease, ii. 427 

Streptococcal arthritis (sw* Arthritis, staphy- 
lococcal and streptococcal), ii. 366 
Streptococcus pyogenes in acuto infective 
osteomyelitis, ii. 333 

Sub-astragaloid disease, tuberculous, ii. 313 
Suliluxation, cong. of the ankle, i, 21 1 
of hip, relationship to coxa valga, i. 119 
SupenmrnerarA' lingers {see Fingers, suxK?r- 
nurnerary), i. 103 

Supports fertile tn*almcnt of scoliosis, i. fd4 
SuiJpressiou of lingers (.see Fingers, supprcs.sion 
of), i. 104 

Suiipuration, after tenotomy, i. 257 
Siispeii.sioii in the treal'rnent. of scoliosis, i. 
518, 555 

Swcuish jmessage in the treatnieut of scoliosis, 

i. 500 

Symphysis pubis, subluxatiori at, ii. 51.5 
Symmetry and asymmetry, i. 383 
Symlactylisin (.<<>' Webbed lingers), i. 91 
Syndesmotomy, i. 262 
ill foot, i. *255 

Synostosis of vertebral .segments, i. 13 
Synovial villi of knee, hypertrophv of, 

ii. 496 

cau.sation of, ii. 

operative treatment of, ii. 497 

treatment of, ii. 497 

Synoviti.s, acute miliary tnberculon.s, ii. 330 
acute (nou-infective), causation, ii. 492 
symi>toms, ii. 492 
treatment, ii. 492 
ebronic, ii. 493 

of the ankle-joint, ii. 498 
causation, ii. 193 
of the ellnov, ii. 495 
of the hip, ii. 495 
intermittent, ii. 493 
pathology, ii. 493 
of the knee, ii. 496 
of the .slioulder, ii. 494 
treatment, ii. 493 
of the wrist, ii. 495 

infective (.m Arthriti.s infective), ii. 36.5 
tuberculous, ii. 15 
Syphilis, hereditary, ii. 385 

aftectiou of joints in, ii. 387 .* 


Syphilis, hereditiiry {cotihL ) — 
arthritis in, ii. 391 
b»iies and jfoints in, ii. 384 
bones of cranium aifeoced, ii. 885 
bones of none in, ii. 386. 
c'jondro-avthritis in, ii. 387, 391 
chronic joint pain in, ii. 386 
curvature of tibia in, ii. 387, 391 
treatment, ii. 393 
diagnosis, ii, 392 
ejuphysial syiiiptonis of, ii. 389 
epiphysitis in, ii. 389 *“ 
exostosis in, ii. 387 
frequency, ii. 391 
frontal bone in, ii. 385' 
gummatous synovitis in, ii. 387 
hydrocephalus in, ii. 386 ^ 

localised thickening of bone in, ii. 387 
natifoviu skull in, ii. 386 ' 

occipital enlargement in, ii. 380 
Parrot’s nodes in, ii. 386 
and torticollis cong., i. 60 
of upper cervical vertebrae, extrusion of 
sequestra, ii. 382 

Syphilitic disease oi bones and joints {see 
Bone.s and Joints, syphilitic ilisease of), 
ii. 379 

Sypliilitic »lisi-asc of sjjinal column {see Hpine, 
acquired syphilis of), ii. 380 
Syphilitic epijihvsiiis, morbid anat., ii. 
389 . ‘ 

situation, ii. 389 

Sypliilitit; dactyliti.s, ln*r(;ditary, ii. 390 
Syjdiilitic pseudo- paralysis (.s/c Syphilis, 
c.piphy.sitis), ii. 389 
Syringomyelia, ii. 772 

affection of bones in, ii. 772 
pathology, ii. 772 
symptoms, ii. 772 
; and artlirojmihics, ii. 775 

. and .scoliosis, i. 482 

.Syvingo-myclocele, i. 17 

Tailor’s bursa, i. 800 
Talalgia (see Acliillodyiiia), i. 806 
T. arcuatus, acquired, i. 323 
in Friedreich’s «lisease, ii, 770 
and jilantaris, acquired, i. 324 
hiinuness in, i. 326 , 

! fve,<piency of, i. 324 

treatment of, i. 327 

T. cale. after T. «<]., treatment r)f, ii. 693 
T. calc.-valg., ii. 704 
{u:quire<l, i. 352 
cong., i. 292 

app'earauees of foot in, i. 293 
1 treatment of, i. 294 ; ii. 704 
I by arthrodesis, ii. 704 

[ T. calc.-var., acquired, i. 352 
cong. i. 292 

treatment of, i. 294 . ^ 

i T. calc.,' acquired, ajjpearances in, i, 339 
i causation of, i. 339 
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T. oalo., acquired {conlri .) — 

dilVereiuie Tjetwecn conf?^ and paralytic, 

inorbid'anat. of, i. Sit a I 

projfiiosis of, i. 343 / 

symptoms of, i. 341 * ^ 

trcatnieut 6i\ i. 343 j 

aflijaratus, i. 313 ‘ ^ 

by (libiiey’s method, i. 345 
Viy Jones’ operation, i. 340 
by mceliaiiisin, i. 3-13 
l)y 111 Itself IntiisfeieiiCf, i. Jld 
•* by ojieraWon, i. 313 

by transfereMce of tubercle of os . 
ealcis, i. 346 

by Whilnuin’s oiicration, i. 347 
by Willett’s method, i. 341 • 

bvstlie Z-mctliod, i. 3-15 
after 3\ eq., aiithor’s v)p»M‘ati*)ii for, i. -57 ; 

as'^'cet of foot in, i. 330 | 

eonjir., i. 3i>‘2 j 

auat,. of, i. 292 j 

complicated by absence, of booe^i 'd' lei;, i 
i. 2f>2 ' , i 

eoViiplications of, i. 292 | 

knee, chtingos in, i. 292 | 

prognosis, i. 292 j 

statistics of, i. 202 ' ! 

treatment of, i. 293 
laivalvtle, ii. 69G 

operations for, ii. 606 j 
treated by arthrodi^^sis, li. 699 
'* Jone>.’ operation,'*!. 349 ; ii. 699 
nerve -I runs forenci*, ii. 663, 7*6J 
Wliitman’s operation, i. 347 ; ii. 
699 

Ireiitment of, ii. 696 
calc.-v.ilg., ae([uii‘ed, i. 352 
cong., i. 293 

’r. cfile.-Viir.. coiig., i. 293 
paralVtie, ii. 705 
'.r. cavils, cong, , i. 297 
3'. eq.-eavns, cong., i. 297 
T. eq.-valg., acipiired, i, 359 
jiivralytie, ii. 703 

tendon tran.sferenee in, ii. 703 
tnaitmeiit of, ii. 703 
'r. cq.- varus, accpiired, i. 359 
aiiatoiiiy of, i. 360 
e.auses of, i. 359 
prognosis of, i. 360 
treatment of, i. 362 
(sec tfJifo (.3ui>-foot) 

eq. vav., cong., i. 226 {mt tfho Chih Foot, 
cong., i. 225) , 

iunpntatioii in, i. 291 j 

ainit. of, i. 231 

apiu-arances in obildhood, i. 229 
in bn icy, i. 228 

* association with other defoi iiiitii?s, i.228 
astmgaitjotomy for, i. 287 
astragalus, cliniiges in, i. 232 
cali'of alfeidcd leg in, i. 231 


r. eq.-var., cong. {amtd .) — 

. complications, treatment of, i. 266 
coniiioiind nature of deformity, i. 227 
condition of ligaimniis in, i. 233 
imiNclcs ami fascitn in, i. 233 
skin of foot in, i. 230 
confirnifil ilcforniity in, i. 243 
cuboid in, i. 233 

date of commeueerneiit of treatineijt, i, 
243 

«legi‘fes of, i. 229 
di.igno.sis ol‘, i. 238 

diagnosis from paralytii* eq. -var., i. 239 ; 

from spastie form, i. 239 
equiini.s-ileformity at ankb*. i. 243 
fourth degree, treatment ol’, i. 272 
frequency of, i. 227 
fimetioiial use after o|)eratifin, i. 278 
genu reeurvatiim in, i, 266 
infantile form, i. 241 
inversion of limb, causes of, i. 2r*8 
inversion of limb, treatment of, i. 26<>, 
268 

inveterate deformity in, i. 272 
inward-twist of liiidt in, i. 220 
Judson’s splint in treatment of, i. 248 
m.airtpulations in, i. 21.4 
luetboils of treatment, i. 238 
more often on the I’iglit side, i. 228 
more often single, i. 228 
nature of didnrr/lity, i. 226 
negleeti!*], i. 211 ^ 

ca.ses, types of, i. 268 t 
elnb-foot, treatment of, i. 268 
plaster I’.avis in, i. 277 
treutment of, i. 268 
new Mirfaci'. on astnigalus in, i. 233 
iibsiaeles to reduction in adult, i. 241 
to reduetinu in infant, i. 210 
lo treatment, i. 240 
o])t;rations on liones for relief of, i. 287 
os eali is in, i. 233 
osteoclasis in, i. 268 
osteotomy of leg in, i. 2t)S 
period of post- ope r.’itive .siqiervisioii, i. 
242 

]>ossil)ility of complete cure, i. 237 
relapse in. i. 238 
pixi-tibular tubercle in, i. 232 
prognosis of, i, 236 
rectification of deformity, i. 212 
i-eetiticatipn, methods of, i. 24.2 
relapse, causes of, i. 213, 268 
relqised, i. 241 
tre.atnumt of, i. 268 
ndapsed ca.ses, tyi»e.s of, i. 269 
retention-brace in treatment of, i, 248 
.scaphoid in, i. 233 
second degree, treatment of, i. 251 
shortening of leg in, i. 231 
support after operation, i. 242 
tliir<l degree, treatment of, i. 272 
tniatment of, i. 240 
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T. oq. var., i-ong., treatiiieiit o^ {contd .) — 
duration of, i. 266 
first ilegi’ee, i. 244 
by foroible rectification, i. 27-1 
by Lorenz’ nietbod, i. 253 
by numii)ulation, i. 242 
niecbanical of, i. 246 
of )jegleete<l, i. 272 
objects of, i. 241 
by 0 |)eration, i. 242 
Plielps’ operation, i. 285 
]»laster bandage, i. 246, 250 
of relapse, i. 272 
second stage, i. 264 
gf.-- in two Ntages, i. 243 
by splints, i. 242 
stages «if. i. 241 
tarsectoniy, i. 289 
by tenotomy, i. 253 
of tliircl stage, of, i. 205 
by J. Wollfs nictliod, i. 253, 279 
by ^vrenc.hing, i. 253 
lAvistetl heel in, i. 272 
varus situated at inediotarsal joint, i. 
242 

varus-splint in treatment of, i. 218 
wrenohing in, i. 281 
T. eq. var. and Friedreich’s disease, ii. 
770 

T. eq. var. ])ar!dytic, ii. 703 
treatment of, ii. 705 
and chib’foot, synonymous, i. 226 
T. cq., acejuired, i. 329 
anat. of, i. 333 
causation of, i, 330 
comlition of bone.s in, i. 333 
ligaments in, i. 334 
tmiseles in, i. 334 
.skin in, i. 334 
tendons in, i. 334 
corn.s in, i, 334 
degrees of, i. 320 
diagnosis of, i. 335 
features of, i. 329 
prognosis of, i. 331 
spastic, i. 331 
treatment of, i. 336 
cong., i. 291 

appearamtes of foot in, i. 291 
statistics, i. 291 
treatment of, i. 281 
paralytic, ii. 688 
nerve-anastomosis in, ii. 695 
tendon -transference in, ii. 091. 
treatment of, ii. 689 
T. eq.-valg., appearamres in, i. 297 
(!ong., i. 297 

'r. paralytic, and nerve -transferemre, ii. 
705 

[)lantaris, acquired, i. 323 
an aggravated condition of arcnatu.s, i. 

326 

developing into T. eq., i. 326 


T. plantaris (coutit.)— 

in Fricdreuili’s disea.se, ii, 770 
T. valgo-cavus, cong., i. 297 
/T. valg., acqniiv 2 d, i. 354 
anat. of, i. 355 
ap})earau;es in, i. 351 
o deliuition, i. 354 
' prognosis of, i. 358 
symptoms of, i. 356 ' 
treatment of, i. 358 

after osteomyelitis, .acute infective, ii. 
342 

cong., i. 295 ^ 

appearances i)f, i. 295 
as.sociated witli otlier cong. tlefoniii- 
tic.s, i. 295 
.statistics, i. 295 
.symidoms ol', i. 295 ^ 

treatment of, i, 296 
lu’.steric.al, i. 3.57 

paralytic, ii. 701 ^ 

forms of. i. 356 

treated l)y teiidon-transference and 
I, artluodesis, ii. 702 
treatment of, ii. 701 

hy tcndou-tr.'insfereuce, ii. 701 
rickety, i. 357 
..sjiasth;, i. 35? 

•spurious (.vcc Flat-foot), i. 691 
j traumatic, i. 3.57 
j 'r. var,, acrjiiired, i. 352 

after osteoiuYelitis, ticiite inf^-tive, 

! ii. 342 

j aiJpoarance of foot in, i. 353 

j causation, i, 352 

j treatment of, i. 353 

! by tiirsecloiny, i. 353 

I 'r. var. congcnilftl, i. 294 
i treatmeiil of, i. 294 

; 3’. var. paralytic, ii. 700 

treated by tar.sectoniy, ii. 700 
hy tenotojny, ii, 700 

i by b.mdon-transference, ii. 700 

I T, treatment of, ii. 700 
I inech.’inical, ii. 700 

by tenotomy, ii. 700 

Tttrsalgle th'S tu/okftcffiitsy i. 675 
'rarsectorny, literature of, i. 290 

in treatment of cong. T. eq.-var con^., i. 
289 

Tarsoclast, Vincent’s modification of, i. 
282 

Tarsus, tul.)erciilou.s clisease of, ii. 317 
'J’aylor brace, ii. 157 

Teeth curious, and atrophic type of ai thritis 
•leforman.s, ii. 435 

I Ternporo-ni,axillary articulation, ankylosis of. 
treated by ne-arthrosis, ii. 527 
Teinlo Achillis elongated for S})a9tic i>ai’a- 
lysis, ii. 735 ' 

right-angled contraction of, i. *317 
causation of, i, 321 
clinical sigms, i. 318 ‘ 
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I'endo right-angled coutJ’actioii of 

{mntd ,) — 

flat and everted feet in, i. 318 
method of examination for, i. 321 i 
sprained juik>;j in, i. 318 J 

stum'blhig ill, i. 31 8 ^ 

treatment 61*, i. 321 . , 

tyi>tfl oil i. 318 ' . 

and eoriis . einiatli heads of metatarsal 
hones, i. I?20 
and inverted feet, i. 318 
and T, eq., i. 320 
Tei'do Achillis, ftuction of, i. 262 
sliortcning of, ii. 697 

sulj-(;utaneojii.s Z-shaped lengthening of, ii. 
691 

traiisferenee of part of, ii. 702 
'rendon, nntophi.sty, i. 773 
methods of, i. 773, 774 
disim^^rtion oh i. 779 (see tdan Mallet, 
fingei-) 

In.xation of, i. 779 
methods of lengthening, i. 773 
rupture of, i, 737, 777 
treatment, i. 779 
varieties of, i. 778 

section of, traumatic, methods of union, i. 
772 

treatment of, i. 771 

Tendon-grafting {m- Tendon -transference), ii. 
626 

'rendoii-shoaths, arhorescciit lipoma of, i. 786 
idreigu hollies in, i. 786 
new growths of, i. 798 
1’ewdon- suture, fun<d;iouaI prognosis r)f, i. 769 
Tendon-tvaiisferemx*, ii. 626 
after care of, ii. 638 
^ artitioial silk -tendons, use of, ii. 634 
cliaiiges ill artilicial silk teiftloiis, ii, 634 
eritiiusin oh ii- 039 
delinition, ii, 626 

direct periosteal imiilantatioii, ii. 633 

drainage in, ii. 638 

failure., c.'iuses oh ii. 640 

tixation after, ii. 638 

in foot, ii. 632 

forms of, ii. 626 

forms of paralysi.s to whirh applicalde, ii. 
640 

in hand, ii. 632 
history of, ii, 626 
how far successful ? ii. 641 
importance of synergists, ii. 632 
importance of tension of ti’cansfcrreil 
tendon, ii. 638 
indications for, ii. 628 
mercurialised-silk in, ii. 633 
method, immediate, ii. 628 
iriethotls intermediate, ii. 626 
h of, ii. 626 
objects of,:ii. 628 
in paralytic T. oak*., ii. 697 
for paV.dytic T. eq.-var., ii. 703 ^ 


Tendon -ti*aiisfereiice {conld . ) — 
for T. e<]., ii. 684 
for paralytic T. valg., ii. 701 
for paralytic T. var., ii. 700 
preliminaries to, ii. 630 
selection of musele.s and tendons, ii. 630 
for spastic paralysis, ii. 738 
technique of operation, ii. 633 
time for operation, ii. 632 
use of ILarrington’s .solution, ii. 633 
Tendonitis, i. 789 
Achillea traumatica, i. 781 
rlieiimatic, i. 789 

Temlons (aw rt/.so Tendon), anastomosis of, foi' 
injury, i. 77o 
injuries ol’, i, 768 
pathology, i. 768 
symptoms, i. 768 
new growths of, i. 798 
non-union of, i. 2.07 
]H'roneal, di.sphu;ement of, i. 779 
treat incut, i. 780 
syphilis of, i. 796 
union of, i. 771 

Tenoplasty, after-ti'catment, i. 776 
Teno-synovi.al <;ysts, i. 786 
Teno-syii?)viti.s, i. 781 
dry or i. 783 

goiioiTlneal, i. 706 
gouty, i. 789 
|>rolifcratiiig, i. 78'6 
prognosis of, i. 784 
references to, i. 793 
n*.sults of, 1 . 785 
rheumatic, i. 789 
serous, causes of, i. 784 
symptoms, i. 784 
treatment, i. 784 
sex ill, i. 783 
signs of, i. 784 
situation of, i. 783 
suppurative, i. 784 
causes, i. 784 
sym})tom.s, i. 784 
treatment, i. 785 
syjihilitie, i. 797 
rcfereiiees to, i. 798 
treatment of, i. 784 
tnlicrouloiis, i. 789 
fungating, i. 789, 790 
pathology, i. 794 
symptoms, i. 794 
tre.at.ment, i. 794 
with melon-seed bodies, i. 789 
symptoms of, i. 790 
jiathology of, i. 791 
ru igin of rice-shaped bodies, i. 792 
and temlo Achillis, i. 781 
treutraent, i. 728 
Tenotomy, i. 255 
‘ accidents in, i. 256 
I cause.s of failure in, i. 258 
i of extensor brevis digitoruui, i. 262 
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Tenotomy— 

of extensor longiis digitonmi tendon, i. 
262 

in foot, i. 255 
of peronei tendons, i. 260 
suppuration alter, i. 257 
of tendo Achillis, i. 262 
of tibialis anticus, i. 260 
of tibialis posticus, i. 260 ! 

Teschner’s raetho<l of tivatment of scoliosis, i 

i. 533 ^ ; 

Thomas’ caliper splint, ii. 297 

double hip-splint, ii. 257 

hip-splint, mistakes in making and litting, ! 

ii. 257 

knee-splint, ii. 295 

ill treatment of tnlieioulous hip-joint 
disease, ii. 266 
Thomsen’s disease, i. 767 
Thumb, cong. dlsloe. of, i. 119 
Thyioidoma, ii. 583 
Tibia, absence of, i. 110, 111 
prognosis, i. Ill 
treatment, i. Ill 
anil cong. eq.-var., i. 110 
luxation forward of, i. 12 
osteotomy of, i. 662 
syphilitic curvature of, ii. 391 
Tibialis anticus tendon, section of, i. 260 
Tibialis anticus transferreil, for paralytie 
varus, ii. 700 . . , ' 

Tibialis posticus tendon, section of, i. 260 
Tibililis posticus transferred for paralytic 
varus, ii. 700 

Tin-shoe with quadrant, i. 265 
Toes, acquired contraction of, i. 36# 
causation, i. 367 
treatment of, i. 368 
acquired lateral deviation of, i. 367 
cansatioii of, i. 367 
treatnieiit of, i. 367 
contracteil, i. 719 
deviated, i. 719 
lateral deviation of, i. 113. 36# 
treatmeiit, i. 114^ 
over-riding of, i. 367 

3’ougue, atrophic paralysis of, Jn spuudyl- 
arthritis tubcrculo.sa, ii. J87 
Torticollis {see also Wry-neck), i. 56 
acquired, i. 74 
acute, i. 74 
astigmatic, i. 75 
astigmatism in, i. 65 
chronic, i. 75 
cicatricial, i. 75 
due to myositis, i. 74 
gouty, i. 74 
habitual, i. 75 
.neuralgic, i. 75 
paralytic, i. 75 
reflex, i. 75 
Theuniatic, i. 74 
rickety, i. 75 


Torticollis — 

scoliotic, i.j75 
spasmodic, i. 75 r 
ft sub-acute,ji..-74 

? traumatic, i. 75 

and sui)puration in the neck. i. 7 4 
i. 57 

t.iter-lreatrnent by plaster, buidage, i, 
' 71 

after-treatmeut by Whitman's inetliod. 
i. 72 

alterations in s]une i. 63 
causation, i. 57 ^ 

condition of .stcnio-iimstoid in, i. 63 
division of scalenus anticus iu, i. 09 
extir])ation of sterno-iivistoid for, i. 71 
facial and craniul a'<yninietry, i. 63> 
frequency, i. 57 
h:eiuatoiiia iji, i. 59 
iselneiuic, theory of prodiietion. i, 61 
le.atlier- collar lor, i. 72 
limitation of lesion, i. 57 
inal position of head in, i. 62 
maniimlativc tveatmeiit, i. 66 
inecliMiiical treatment, i. 66 
muscles shortenod, i. 63 
o])eii section of sterno-ina.Htoid, i. 68 
operative trea’ nent, i. 66 
'■ pathology, i. 62 

plastic limgthciiiTig of .stenio- mastoid, 
i. 71 

porophVstic felt -collar iu after - treat- 
meiii, i. 72 • 
postil rc in, i, 73 
pscudo-lKenialmna iu, i. 59 
reciirreiice of deformity, i. 73 
relation to delivery, i. 57 
.scoliosis in, i. 65 
strubismUi. iu, i. 63 
Htromeyer’s theory of causation, i. .58 
.subcutaneous tenotomy in, i. 67. 
surface-temperature, i. 65 
symptoms of, i. 62 
theories of causation, i. 58 
trauma in, i. 60 
treatment, i. 6.5 

by artificial sterno-mastoid, i. 73 
alter operation, i. 71 
visual field in, i. 63 
waxy degeneration in, i. 6*2 
and asymmetry of clavicle, i, ^5 
and inter.'ititial liluo-myositis, i. 57 
and myorrhexis, i. 68 
definition of, i. 56 ' 

varietie.s of, i. 56 

■ Toxiemie aithriti.s (.wr Arthritis deformans 
i atroiihic type), ii. 433 

Traction-splints in the treatment of tuber- 
culous hip-disease, ii. 262 
j Trauma iu cong. torticollis, i. 60 , 

I 1’raumatin neurosis {see Hpiue, -railway), ii. 
1 -486 

1 periostitis, ii. 351] 
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Traumatic spuiwlylitia {see Spondylitis 
traumatica), ii. 489 
Trauinati-’J'valg., i. 3^7 
Trauinatis}ii ihid liiberculosib* of spine, ii. 5 = 
Treatincut of fr/wfure of neck of femur •*i 
childhood, k 600 j 
Ti’cndelenhur^’s sign, i. 147, 586 
'Prigger- finger (we Jerk -finger), i. 306 
knee, ii. 499 

Trunk, cong. deformities of, i. 11 
Tubby’s operation for spastic contraction of 
forearm, ii. 6441781 

Tubercle, disseiumation of and anaesthetics, 
ii. 8 

bacillus and Opsonic index, ii. 19 
of tibia, enlargbrnont of (ydilatter’s dis- 
ease), i. 314 

enlarjiMuent of, ajtiology, i. 314 
diagnosis, i. 317 
!^/mptoins, i. 317 
*■ treatment, i. 317 

X-ray appearances, i. 316 
Tuberculin, a diagnostic agent, ii. 1 7 
effects of small dose of, on opsonic indcA, 
ii, 20 

in treatment of al>scess in liip-disease, ii. 
270 

of hip-joint disease, li. 251 
of spoiidyl -arthritis tuberculosa, ii. 190 
of tuberculous ilisease of knee joint, ii. 
294 

?) -.Vrculiiis, varieties of, ii. 35, and ii. 
Ap{>eudix II 

Tuberculosis and coxa vara, i. 594 
of bones and joints (see also Disease of), 
.'etiology, ii. 3 
age of patients, ii. 8 
^ anatomy, morbid, ii. 10 

death after resec.tjou of the hip, ii. 8 
definition, ii. 3 
effect of injury, ii. 7 
entrance of bacilli into tissues, ii. 4 
Ibrniation of ab.s(;eas in, ii. 12 
fre(piency of affection of joints, ii. 9 
general di.s.seinination, ii. 8 
histogenesis, ii. 10 
infection tlirough carious teeth, ii. 5 
by inhalation, ii. 5 
through mucous niembraiie, ii. 5 
tlriugh wound of linger, ii. 6 
opsonic index in, ii. 18 
pathology, ii. 10 
progress of, ii. 12 
question of predisposition, ii. 6 
regeneration at juxta- epiphysial junc- 
t tion, ii. 7 

Royal Oonimission on Tuberculosis, ii. 
3 {also Appemlix 1. ii. 797) 

* sex in, ii. 8 

Bite of origin, ii. 11 
.source of infection in, ii. 3 
8ubcr*aneous injection tif Koch's *.ubei- 
ciilih, ii. 18 


Tulwrculosis of. bones and joints — 
von Pirquet’.s reaction in, ii. 17 
{see also Bones and joints, tuberculosis 
of, ii. 3) 

and exanthematfi, ii. 7 
of cranial bones, ii. 21 
of hip and coxa valga, i. 622 
of hip-joint {see Hip-joint, tuberculosis 
of), ii. 211 

of joints, site of origin, ii. 14 
latent, ii. 7 
mortality, ii. 7 
para-articular, ii. 50 
diagnosis of, ii. 53 
prognosis of, ii. 52 
symptoms of, ii. 51 
treatment of, ii. 53 
of .small bones, ii. 13 
of spine (.sr^ 8pine, tuberculosis of), ii. 54 
statistics of surgical incidence, ii. 9 
tested by ino(;uljitiou of guinea-pig, ii. 20 
tests for, ii. 17 

verttibr.'il Sj)ine, tuberculosis of), 
ii. 54 

Tuljerculou.s abscess, ii, 13 

opsonjc index of pus, ii, 20 
secondary infection of, ii. 13 
ab.sce.s.ses and mixed infection, ii. 16 
adenitis, ii. 14 
c-^ries and wry-nce':, ii, 785 
coxitis ^Hip-joint, tuberculosis of), i. 

211 

dactylitis, ii. 13 
gi-avity of, ii. 22 
iliaphysitis, ii. 12 
two forin.s, ii, 12 

operation for (Harold Stiles), ii, 46 
po.st- operative treatment of, ii. 49 
treatment of, ii. 45 

disease, prognosis as to duration of life, ii. 
131 

fus to ju'obability of recovery, ii. 1 31 
disease of bone, extension to joints, ii. 
14 . ' 

extension to soft parts, ii. 14 
perforation into joint, ii. 15 
disease of Iwues and joints (see also Tuber- 
culosis of bones and joints), Calmette’s 
reaction, il 17 
diagnosis, ii. 16 
differential diagnosis, ii. 16 
cxtra-\irbau treatment of, ii. 22 
injections of tuberculin in, ii. 36 
local treatment, ii. 28 
multiple o})erations, ii. 21. 
reatly resjjonse of children to treatment 
ii. 21 

sublimated iodoform -bismuth paste in,ii. 
43 

treated by vaccine, ii. 35 
triyiitment of, ii. 22 

by Bier’s method, ii. 27 
hy drugs, ii. 23 

3l 
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'!’ubemilo\is disea^i^ of bones {iiid joints — 
treatment, j^^eiKTal, of, ii. 22 

ini}X)rtaiice of i.*veliiiiinar.Y skiagraphy, 
ii. 43 

by iodofonn-i^ismuth paste, ii. 24 
of mixed infcetioii by varcines, ii, 36 
open-air, ii. 23 
by operation, ii. 12 
by Rdntgen rays, ii. 42 
and inimiinis:tti<)n, ii. 40 
disease of joints, morbid anatomy of, ii. 1 n 
pus in joints, ii. lo 
Avart-like. nodnles in, ii. 16 
and ankylosis, ii. 16 
.and repair, ii. 16 
and rice botlios, ii. 16 

Tnborcnlons disease of knee-joint Knee- 
joint, tnbercnlosis of), ii. 2Sf) 
epijdiysitls. ii. 12 
ti.stnb’, ii. 14 
lymphangitis, ii. I I 
necrosiN, ii. 12 
se(|uoslra, ii. 12 

sinuses, bisniutb injectiojis into, ii. 2-i 
injections of ]»ar.‘dliii into, ii. 26 
treated by Wrightls metlio<t, ii. 34 
spondylitis {ace Spine, tuberculosis of), 
ii. ."»4 

.synovitis, ii. l.o 

and lipoma arbori'seen.s, ii. In 
ulcer of skin, ii. 14 

'J’dlnonr alliu.s, of knee {ser. Knee-Joint, 
tuliereulo'^is of), ii. 286 

Typhoid arthritis, ii. 376 
fever and myositis, i. 7311, 740 
inlet-tion of bfuie, ii. 3o9 
necrosis in, ii. 350 
.sc]ero*<is in, ii. 350 
sites alfectcd, ii. 350 
.symptrniis of, ii. 350 
treatineiit, ii. 360 
spine (‘.'cc Spine, lyjthoifl), ii. 360 

Vneer of skin, tuberculous, ii. 11 

l.'lcer.s, perforating, ii, 775 

I'Ina, c.ong. Jibsence of, i, 81 

I’nion of tendon, i. 771 

I’pright i)osition, mainteiiance of, i. -101 

Vaccination in acute infective osteomyeliti.s, 
ii. 348 

for arthritis debirmans, ii. 448 
for ptienmococc.ie artljritis, ii, 375 
in treatnientof artln itis goiK.rrlneal, ii. 373 
liibcTeiiloii.s s]iinal sinuse.s, ii. 180 
in tuberculous disease of knee-joijit, ii, i 
29 .1 

Vacciiie-tlierapy, in surgical tuberculosis, ii. 

3.^) 

and tuberculous disease of bone.s and 
joints, ii, 41 

Vena cava., alterations in diTef.'tion ami calibre 
in ,sj)jnal deformity, ii. 98 


Vertebra*, eong. deficiency of, i. 12 
increase in number of,' i. 1 1 
; . ' synostosis of^ i. 13 
' Vertebral eoliihm, eong. d 'dorm i ties of, i. 11 
tuberciilo.sis (.sfre Spine, tiiberciilo.sis of), ii. 
a 54 

j V6*/.mann’s oblitiue seat in the *^rcatment of 
! scoliosis, i. 199 ■■ 

! A'oii IMrf|uet’s ri‘:uiioiiin tuberculous tlisease 
of bones ami joints, ii. 17 

\VaIkiiig-ap}taratu.s for treatment of elub- 
foot, i.-265 . 

Wandering .'iee4«ibulum, ii. 215 
W'nrd's reclining chair for .seolio-sis, i. 198 
Weak Foot t'W; Flat-foot), i. 674 
Webbed tiuger.s, i. 91 
. cau.saiion, i, 92 
choice of i>peratif>u, 1 . 102 ^ 

hcreditaiT trail sin is.-i ion, i. 93 
normal develoyuiicnt of lingers, i. 93 
treatment, i. 93 

Didol’.s o|»crntioii, i, 99 
- division of web, i. 93 

Fl-lizet’s operation, i. 94,,,: 

Forgue’s operatimi, i. 101 
Norton’s opc- dion, i. 100 
silver |)iu, i, 99 
3’uid)y*s f>pcra1i(»ii, i. 94 
Zeller’s op.iration, i. 94 
varieties, i. 91 

I \N hile knee [see Knee joint, tnbercnlofiS. of), 

} ii. 2S6 

j White swelling (ftcc Kiiet: joint, tuberculosis 
I of). Ii. 286 ■ 

Woltfs Law, i. 4, 223 
! suspensory cradle, i. 498 

j treatment of genu v.algnni, i. 646 
! Wreneh for eluh-l'o*..:, II. O. Thomas’, 

I 281 

I metliod c»f use, i. 282 

j Wrenches, dangers of, i. 281 
j Wrenching in club-Oud, i. 2*.>3 
! Wrist, ankylosis of {srn Ankylosis of wrist), 

I ii. 535 

i .■irtlir<MU-sis of, ii, 6.55 

i « lironie synovitis of, ii, 495 
j eong. ilisloe. of, i. 118 

• leforndty of, afb-r a« utc infective osteo- 
myelitis, ii. 342 
hysteiical alfection of, ii. 796 
o])eration for s]>astie paraly.si.s about, ii, 
729 

.sjir.ain of, ii. 484 

tul>cr«'ulons fliscase of, progiio.sb, ii. 328 
syniptoni.s, ii. 328 
treatment, ii. 3*28 
trejitment l>y e.veision, ii. 328 
Wry- neck (.svr Torticollis), i. 56 
and .'latigmatism, ii. 785 
and inf. paral., ii. 785 
and lateral curvature of spine, ii. 785 
and .scoliosi.s, i. 479 
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VVry-i\e(jk ■ 
cicjitriciaJ, ii. 78f^ ^ 
ill t;nboi*i?Yi?>^s uiii-ies, ii. 7i*r> 
nature orspnsm, ii. 77H 
nutans, ii. 771) ^ 

reflex Ibnn, ii. 7'#ir' * 

sex iii,.ii«7^t> 
spiisiuoilie, ii. 7'^6* 

and liabit sjwisvi, ii. 777 
bibliojirajiliy, ii. 781 
eausalion, ii. 777^ 

eoinbiiiat.ion (rf afleoled mnsole.s in, ii. 
778 , 

ditij'uosis ii. 780 
deseriptiiui, ii.^77t! 

CJardlner’s o)u‘r!vli(ui for, ii. 782 
Horsley's operation for, ii. 7S‘2 
Keeu's^peration for, ii. 782 
nms(^^'s allecb'd in, ii. 77S 
myotomy in, ii. 781 

operations on spinal aee.essory nerve, in, 
ii. 781 

plexiw aflVcted in, ii. 778 


I Wuy-neck — 
j jirognosis of, ii. 780 

.sealoiii atte(;ted in, ii. 778 
section of po.sterior primary brandies 
of cervical pKcxus for, ii. 78 1 
splciiius allVicttMl in, ii. 778 
storno'jn.'i.stoid atVeeted in, ii. 778 
surgical treatment of, ii, 780 
imlicatiolis for, ii. 780 
.symjdom.s of, ii. 777 
Irachelo- mastoid atfeeted in, ii. 778 
; trapezius alfeeted in, ii. 77S 

treatment by drugs, ii. 780 
by electricity, ii. 780 
tjy liypnotie suggestion, ii. 780 
of, ii. 780 

unilateral di.sloc. of cervical vertelir.T, ii. 

: 785 

if Wiillsteiirs melliod of rapid correction of 
• scidiosis, i. 521 

/aiider’s apparatus in the trealmenl of 
scoliosis, i. 552 
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y.AxYC/iT. -^* Th(.t iK'foro us Ueals jvith thejjc melliolls of Ircalment (tendon- 

; 'Hisplnnlation and attlHu(lt\s1s) and describes the conditions for wliich they arc .suitable 
and the mode of their application, and we may say that the descriptions aih clear and 
accurate. 'I'lic authors do not bestow cxlravajjant praise on llic methods wliich they 
advocate, but they jioint out any <lisadvantages lliat may exist with regard to the applica- 
Aion of these methods in :i,ny iiulividual case. The book also contains a description of 
infantile paralysis* and the chief other diseases in which paralysis may need to be treated, 
and tffts account may enable the surgcwn to anticipate and thus to prevent the detbrmilies 
which otherwise might occur. Altogether ive can commend highly this little treatise.” 

BRITISH MEDICAL /OURATAD—^^Wii endorse the author’s trust that this 
volume may serve as a complement to the work of the neurologist."’ 

RDlNBURGIf MEDICAL JOURNAI.. volume is well illustrated, and 

contains the record of numerous clinical cases, and the index, for a work of this kind, is 

admirJ^ldy full an<l accurate.” 

\ 

GUY\S I/OSTJfT.lL GAZETTE.--** \W may preface our remarks by saying that 
the w'ork maintains the l»igh standard of excellence with wliicli we always associate 
Mr. Tuliby’s name. . . . The w'holc book is evidently the result of i^erstmal experience, 
and as such is most convincing, pleasantly written, and capitally illustrated by good 
diagrams and some pholograph.s. . . . As an advanced text-book on a very difficult 
In'anch of .surgery, it w’ill be found most useful,” 
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